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« 

5 < t± x ^^^-^/^^^y-if-iv (dpp-iv) mmm t vxmw^m^m^ ^ 
yy-^mmmzm-rz>o jck^^^/u^^^— t?-iv (dpp-iv) pa^ij^u 

10 DPP-IV« N #:rtfCJ!£t£fc#^i--5-fei; ^^a^T— if "Cfe ^ N*i$£> v^:/^ 
15 ^^tKU^^KCPP)^^^^— KY(NPY)^(3lY-t^§nS^^ 

^ K (vip) , ?)vt> =i'^m^^- K— l (glp-1) N ;*flc#<|£-f 

P tf y ^ *° y ^7°^ K (GIP) *3 <fc Iflifc^tff/l^E- ^SMEitH-^ (GRF) ^ilftS £ -5 

20 ^ F^dpp-IV<D»® ft «5 % fiH4{b/^fS'te-fbWilt<Eii^ if <D%m* 5 ft 5 r. ir 

(J. Langner and S. Ansorge^^l "Cellular Peptidases in Immun 
e Functions and Disease2" , Advances in Experimental Medicine and Biology 
Vol. 477) 0 

DPP-IVte N GLP-10N5l5j!H*»6>2T5/ife(His-Ala)Sr§J»H-5 0 WWi £ frfc^Zf 
25 ^ Ktt6LP-lSt»ft:fcS9<ft^r5 1 bO«>, ^ft^TS^bftMB 

= * h i! LTfM5i~<5i itfSftjfefrTV^ (L. B. Knudsen , European Journal of 
Pharmacology, Vol.318, p429-435, 1996) 0 ^ c^DPP-IV^ £ SGLP-l^lflfW^tt 3 

tti»tt*#fciBa-C*>5i: i:^bttT*5 9 , DPP-IVOREJFfc: J; (3 sk^ (Dfgfcfe^GL 
P-lM£75 s Jt#t"<5 (T. J.Kiefferk, Endocrinology, Vol.136, p3585-3596, 1995) 
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-fit^#ufc-f ^*y imMt^&#. ^mi^jfiL^Qfen, swig 

y ^ft#tt«f^*i) fcW$ftDPP-IV|&#^<D W3iWS## $ fri/T V^ 5 (R. A. Peder 
10 sonb, Diabetes Vol.47, pl253-1258, 1998) 0 

n*<DVPP-im&m&n^£ft>x&y). m^mm^m^o 2/0256 0 

^yuyh X&, t°-<^ e?^Jt<»«r^ri-* ^rf- >-^^fl##:*5DPP-IVia*S!l £ tt 
fitfcSr t#5=&^£*V-tV^ 0 a^M^O 2/0 6 8 4 2 O^^Vy h 
*5j:t*@R^§BI80 3/00449 6*^7Vj» hT*fi> tf^JJ ^flMS Sr^T"* - 

<k@S0O 3/0 2 4 9 6 5f/"«y7Vy 2 — T 5 J *s9 u^^ri/jVT 5 J 

CT^O 2/0 24 6 9 8f^7Vj' 
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zSfriX 



15 v>TA-3vwwv:7^=a^ fi^^HTti J^T/i^/W^wft^i^ B^r^^T 
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[2] -Y-NH 2 tf*5£ (A) •et^tl-SS-Cfe^ m^lt>L<f±2T?ii!)5^ 
% ^fcfi. -Y-NH 2 ^ (B) T^§tb^ST^«9, nJ&U t>L< «2-e&5 

[3] r 2 ^Jit^R 3 ^-i^^o-ca±t^ylWt5, [1] *fcf± 
[4] R 3 £5j;tJ?R 5 a*— Jt^^o-caiJilJi-Mfrd'Sr^jfti-S^ Ci3 tLfzit 



[5] r 2 , r 3 , r 4 *5J:-o«r 5 a*. m&-rzfemm*kmzmm&tixh£ 



Sr3^fifei-S. Cl] £fcte [2] miB«tfl!>fls^» % U < f* 
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^tixh^Tv^/^^^, m^fhx-hx^rxi^jum. m^tixhx 
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^vO&/MwP£ N £ fc J*5£ : - C (O) OCH (R 1 8 ) OC (O) R 1 9 (5fcf 

„ R i8 ^«tt>'R i9 tt N [i] mmtmmx*&z> 0 ) -p^frsx-e&s. [4] ib 

[7] R 4 ^TkffffC^ ;*^vK xf;k, •^fc^T/^^^^/P^/k^^S 



[8] R 2 ^tK^^ 



$ tlT t> •fcV^TA'S 13 ?- v'* /VaJ? ~M 



10 N It^tittiV^fnjy-/^ 



^v^Wj?-/^ ^fctt^:-C (O) OCH (R 1 8 ) OC (O) R 19 (5£»f 
15 „ R 18 *5<fcTJ«R 19 te N C 1 3 mMtmmx&Zo ) -e*^^^ST'fe<9 ; R 4 

[9] R 6 ^TfBaS; (C) s (D) &1tt± (E) <7?\,^-fftfr<DmXhZ>, [1] ~ [ 

8] <o\^^mz.tm<oi^mh\^<^(o^x2 Y7v?\ ■^tz.n^fih^m^Ji 
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Sfrl/C^ iV^fnTU — A'SSrSfrf-JK £7Ui20<E>R 9 ^-^oTCj ~ 

r 1 3 n^mm*. ^/i^fcte^/i^Scu 

[10] R 6 a*5£ (C) t>U< (E) [9] |B*^b^^b<{± 

[11] R 6 ^ (c) -C£>9> R 9 ##L&V\&\ lo^fc|j:2o#4l 

T/l^drv^ /no7/V3^^ T/W=3^V^7/^=/^^ T Asia 

[12] R 6 tf$TfEiS (F) -e£>6, [l] ~ [8] <D\*irfoib*\z.fRM<D{k&VBt> 
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$-t£tZ7 3>JW5C-=P ) 

5 /nt'fc ^ ^eEB**H"c<> j;v^/^/^s©aifts*5^y5fijg^. % B&$*vr 

10 [14] R 1 M:-Ra-Rb-RcT*$$tl5ltl)S, [1] ~ [12] 
R a (i7/^WyI^s 

[15] R 1 j&SjMHKiP* *?VK Sfcia^vl^ifc^ [1] ~ [12] <D^ 

20 

[16] 5£ (II) 



(^4»s R 4 «: [1] IB^irl^aT'fc^. R 1 5 jb^tFR 1 6 ^ti^fr [1 2 
] BB«£lRltt-Ca>tK R 1 a f±> TkfJtDlHK ^^"/K -Ra-Rb-R 
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c (5£*K Ra N RbfcJ:t;Rc{i, "ttl^tl [14] !B«&£ |W!^-e$>6 0 ) 

U r 2 a «: % v-r/^s */^^^ t^t/jJ/H, fi&£;ft/rt> J^r/i' 

5 SUM, i/^*/Vyir*Z/3jj}/i$~}V^ $i1tltt:-C (O) OCH (R 18 ) OC 
(O) R 19 (5£cK R 18 *5<tt^R 19 f^ [1] Sa«tfc|PWfcT?*)<5. ) "PS$^5S 

[1 7] 5fc (III) 



10 NH 2 

R 1 6 « [1 2] fB^P^T'fc 1 ^ R 1 a *s£t>*R 2 a ti [1 6] |B« 
kmmx»hV, R 1 5 a te> 4tmM^> HitmT-. a^SfJDS^ 

[18] R 1 ^***-?^*)** [1 7] tc|2«^'ft:^t>b<f«(D-7 0 n 

[19] R 2a ^^77P^dpv/^ x gi^$tbTtictv^T/^3^i/^7/^7K=/^£^ 

f«:-C (O) OCH (R 1 8 ) OC (O) R 1 9 (5S»K R 1 8 *5 £TJ*R 1 9 fi N [ 

20 i] mmtmrnx-foZo ) t^^^sit-fes^ [17] t> u < « [ 1 8 ] teia«w> 

[2 0] 5£ (IV) 
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[2 1] 5£ (V) 




(5£«f» N R 1 [1] I5^<t[53a-Cfc«9s R 1 6 Cl 2] IBmirl^aT'fc^. R 
1 5 a it [1 7] |Bfti:l^ttT?fct)s Ate [2 0] IBU^I^jrefcSo ) T'^^n 

[2 2] R 1 ^TK^Jm^fc^^^T'fe^). [2 1] ^iBfWb-a^ t> L < & 
[2 3] 5£ (VI) 
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(VI) 



o£4\ r 1 it ci] mmkmmx&v^ r 1 6 « [12] iB«£ifgssres>tK r 



$ tit t> £ V p TVl^/H 



$ frT % <fc V ^ T JV-fi jvm 



^/V^v^/Wl^/l^s *fc(±^:-C (O) OCH (R 1 8 ) OC (O) R 1 9 

c^s r 18 ^^^ 19 ^ ci] mmtmmxhZo ) xm^^^m-t. ) 

±fF^$tt6^s 

15 [2 4] R 1 ^tK^-^, 7<?VK tfcttS:-Ra-Rb-Rc (^^s Ra 

s Rb&^Rcte. [14] tm.tmmxhz> 0 ) x^s, [23] ^mfc^it 

[25] R 1 ^M^T'feSs [2 3] ^|B^<Djb-a-#lt>U<{«0^n K=? 5/ 

*\ ^fcf^tbb^^-trF^^tt^^s 
20 [2 6] R 1 7 ^ 5 s 7y» ^Ift^s ^7/1, ^/M^v'Xs Tir^A- 
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C (O) OCH (R 18 ) OC (O) R 19 (5£«f, R 18 *5<ktm 19 te, [l] f&ft 

^itfeSo ) -c^^H^S-efcS. [25] tia«jofb^4b t> u < ra^eo^n 

[2 7] R 1 7 7y|I^ v-T7£, jfr/^df-V^ ^n^yg^-eti: 
7J/U7i?=/V^ v"^5^^-=¥i/7J/^^/^s *^f±5S:; ~C (O) OCH (R 1 

io s ) oc (o) r 19 tt$>, R ia *jj;t^R i9 «s [i] mmkmmT*foZ) 0 ) -em 

* 

[28] [l] ~ [2 7] ^V^IX^fB«©ik^t>b<f«©7 P P K7 7^ 
15 f-V— tf-IVMflRU 

* 

[2 9] [1] ~ [2 7] (D\^M^mm,(Dit^-h^<n^:(D^V2 Yyyjf 
[30] ^-Vm%HWk<OtLt>(D^ [ 1 ] ~ [27] 

20 fr^iitf^ffl. 

[3 1] W^fttWMV>W&0>*L#><D^ [1] ~ [2 7] ©Vvf*L}&»fc:|Btt«>*fc 
[3 2] MlrMttSlt^ [1] ~ [2 7] ©V^Tfta»fcffi«<0flS<&'& 
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i§ w & mm-r s in <o m a <rmm 
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r^n^^J £ LTf± N Mxifcfy Umm^. 



^3: fete a y 



io /ummtfmifft,}i, gjfcma^ m*.t£* y^/K ^otvK ^ y/o f 

/K y^/K -fyy^vK sec-y^/K tert-y^/K 'O'^vK V^^f /K ^ 
^^^/K 1 — J^/Wn ^^rv^/W -< y^^v'/K 1, 1— -Jff-JVzf 

^VK 2, 2 - v 5 ;* ^vt-y^vK 3, 3 - v>y ^vl^^vK 2 -^^vK/^vl^25 



15 tf£>*K JMfclft^te. Mitfs y^vK a^vK ^ntT/K -fy^ntVK r/^vi' 
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b*K Mcfcmat., ^v-^. titifebv t^^m^m? & 



lli. 



^S^^oJ^SrllHRi: (#J;L«1 ftV^L4M> £r^tf 5 L 1 0 M> 

tv'^/k fb7^y/K -f ^ k y /k -f ^ [i, 2-a] t 9 y s^w ^^^7 ? = 

15 /K ^X^^^/y/K df/=3rf-y/K ^t^P/K ^^5^ 

^ ^7^-y^/K =^y y y y^fcte^y^y y y y^tf^tfk;ft3 0 $?*u< 



r<x^ u TA^^/V^ijv^=.A^\ £ Um. ^*#C4 fell a TVl"*-/!' 

$ /istf -/um^&mf btiZo McftmaSM 5-1$, ^^n^Dk>^;^^;K ~> 

T^^^^^^^fciiy/^^-^^/^^/^^ff fetLS„ U< 
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10 7i?=/i^8f^tffc*L5 0 

So 

15 rr^= vsj £ ucrau m*.^ #<isi&: i a* e> 4 <dtjv-=i **y&m&mf e> 

25 r^^ a 7^^-^t^y^^^/Hj 05-y^ nr/^^^-^-ylfP^i LTfix 
ry y — yi^^ygj ^ tTft, #t*i& 6 i o or y — /1^-3-yg 

^Wbft. ^Rfcf, 7x/dry l-t7f/^^fcli2- 

y y ^->m^mifh^ 0 
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* 

ZfJ-JV^iT^ sec-^^/V^^" N tert-^^-y^^-, ^^/l^;^* 7~l 

rr^/i^/Mwi-'Kj i: bTte, #U^fiv l 6 07;v^r;^M 

rr y — t urn. ^j^l^s 6^io©7y —/u^mm^ 

30 ^/u^-j-m&m? btiz> 0 
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1 7 



rr y — 4 t LTfi, flj*.^ 6^tio <dt V—jux 



10 /v-tJn y f-^-^/u^ y =/k v^a-^y^;*-^/^ y — a\ ^3mm ^- ^ w 5 

^/k 3-^u-yys^/K fryy^/K 5 y ^y^^yy 
v?^k ^y-f^^/u^/K ^y^-tf-yy v^/k v^^y^f-y 

(2) tK^S, (3) v-ry^x (4) (5) g^^H-c 

tctv^y^nr/^;^ (6) gft&tL-cfc.fcvvr y — tvm^ (7) e*fe£*vr 
tiv^rory^/Hs (8) wfe$tt-ct> «t vvr * >r (9) gj&^ttr 

20 /utJ^/v-K, (1 1) fft$ii-c i t)iv^fti7!)-/i'75/*^-/HN (1 

2) »&&*vr&«i:v^Ty — /^a-^ak (13) gm$tt-c^J:v^Ty-^7./u 

ft— /H> (1 4) fi&£HTt> ^7?/!^^^*=^ (15) ft$ti 

Tt<tV^7;v3^Ss (l 6) gl&^tirc^ J;v^>-^ p7^W*^S> (1 

7) B&SftTfc J^T^a^^fc/wtfc^lk (18) g^$*vct>£v^ry — 

25 ;Ut^r^*^#=;Hx ( 1 9) WftSftTt .fcvvr 5 / S> ( 2 0 ) gik £ frT 
^ iV^/^^E-^/^Ss (2 1) TA^/l^/l^—A'^ (2 2) gi&£ti/rt>«fc 
V^T/l'^K&A'tf^l'l^ (2 3) i/^a7/V^^-y*^=Mx (2 4) 
r h 7 1 Ko 7 7 -/^'Sr^*^-/^ £fcf£ (2 5) fh7tFn77^ 
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lT-±fB (1) ~ (2 5) ICoV^tft^-t-S 
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*.rfT/V*/V«. 77/^/^ T/ua^/Jt T^3*V*A^?=/t«*fctt7 



(a)7Ki 

10 (W^O^^I^ 
(c) 7;V^r^i> 

2> 2 _ H j 7; i,tnxf;K ^-^/^n^^vK C7/t^ 
15 ^/K 1- -2, 2 -^TVi^n^K *b 

20 bi)7;^n^ 2, 

25 (g) v"T / 

(i) 7/^3 dri/^/V-^^/^N 

30 A^d^if bftS. ) x 
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(k) T V -A-Ks 

±15 (8) rg^£*vC^ £V>Tn^gj KlSSttSEI&Si: UTfi N BUlB (6 
btttx Stria (7) <D rit^titt.tV^fnT'J^/Hj fc*5»*5WfcaE£: b 

ttmBi:bT{±. stria (7) o rg^$ttTt)ckV^xnTy-^Sj i^itst 

±IB(i2) nwfcsax-cfcj^r y-zM-^v-^j (1 3) rgm^fr 

* 

So 

±1B (1 5) TB^^^-C^ ctVNT/^a^^Sj t^Jt^ttSi bXfi N 09*. 

(a) 7kS£S> 

(b) #/M?=3riXg, 

(c) T^==3rv'Sx 

~jvar*c*/^ -7x2\?tV*uviS~;Vj>r5r*s^ -Y y^o friths ^ zf^;^ 
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(e) T )\s = 9 S 13 

(g) 7;u^;vl-ett$ ti/fc^/w^^e-^ 

5 (h) 7 ^^r/WS $ Hfc^ 7 
(i) TJis*rJismX*WM £ tbfc t? W K 

2-7/l/tn7i=/K 3-7/Wtn7x=;K 4-7^B7xs^, 2 
15 -^pd7x-;K 3-^nn7x-;K 7i-/K 2 — ^ h ^v^^ 

-;r. b^f-v^oi^/K 4-^ h^rv'^^^/K 2— ^ y7 ff n7f?=¥v'"7rn.^/K 3 — 

(m) S—t^-JV-Z—JTSrV- 1, 3-l?$-*cy l^-4-^/K 
20 (n)5-^y-2-ff7tKP77=/K 

(o) 1, 3-v^ Kn-3-^y-l-^fy^^7 7^K 

(p)^ f7t KP7 7-/K 

25 * h*i/, V"7jVj>TK2* b^i^ b^^tn^b^ 2, 2-v ? :7/M-n^h 
3^ 2, 2, 2 - 7/^px ^-7^D^ h^'X 2— 

-1- (yjVjjruy^jv) oih^^ 1- (v?7^tn^f;l/) -2, 2-^:7^ 

30 (s) is? uTJ^ M 
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) % mint* 

(u)ap ^JKFHfr^tf 
_bfB (16) rB&£HTt><fcV^^PT/V'3M';t^v'Sj *5«ttJ« (17) 

i: L"CW\ iiulB (15) <o r 



10 



15 



20 



25 



jlib (is) r©&&*vct> j^r y ^^^^-'^J 
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_hfa (19) rg^$^-ct><tv^^ysj <^ 

(a) T/V'= 3 r/^ 

(b) TA"^/^ ;Vt$^M 

(c) T n ^ /l/j 

(d) T A^/W* /l"* —A': 

(e) T y — AOW^^/H 

(f) S^$^Tt> iV^TU — A-g (i 

( g ) TA^^#A^A^A-2£ (W^A-ft***^ l*fctt2O07^ 
j*UCfc.fcV\, ) > 

* fc (h) T 7 >V-5r)V^m ift&tf b tt 3 „ 

_lib (20) rgm^Tt iv^A^e-^A^j &c*5tt5g&££ b-cttu #J 

xm&zftx^xh£\<\ ) s tr^ys^ *^*y^> ^*^*y^ 
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m 



5 N y^/i^/i'/^-f/K v^^vl^/W-^-Y/K ^^vi'^/W^'fVK i?:t^vv;& 

JtfS (2 2) rg&^frtTtj iV>T^^^/^— /vSj Ott^Si: % 
10 0i]x.fi£ N 

(c) ta 77l"¥/H 

(d) T/U =i ^ v^^7 /V/J?— /^i 

* 

* It (f ) If b ft & o 

ft<5o 

(i) 

25 (2) Aa^VM^ 
(3) T/t^/l-^ 

n^f;K v^/i^-oy h y 7;i/tn ^ f /K 2, 2 — *?"7flsHrxx J^^/K 

2, 2, 2 - MJ 7;i/^-pxf/K ^-7;Ptn^f-;K 2— ^/i^n — l— {y 

30 MP^f/l/) ^^vK 1— (S?7AsHrvi*?-M —2, 2 — S^/l^nai^TK 
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^ b*S^,K ^b*v^'K * b^^rxf/K ^b^v^^/K ^ b*^ 

(5) Tz^^i'S, 

(6) /Nn^yJU^fcttT^a^VliyBlinfc^a^ 

2, 2, 2-fU7/U*ti3ih^ /«-:7Atf-«*b*^ 2- 7/u 
(7;^n^^) ^b*V, 1~ (^^n^^/W -2, 2-S> 
^*n^b*i-\ ^ b*** *b*V* b*v\ * ^^^^ ^ 

) . 

(7) ETF© (aa). (bb)*fcttCoc)TfW*^t>J:V^*=A^t**:ttT»-f A' 

Ic-^h^V, tert-:/b*v\ b**\ 3*7^*** b*^ ^> 7 

A^-n^b*^ 2, 2-S*7/M-Mb**\ 2, 2, 2 -h'J7/^h^r 
^ ^-^rf-Mb*^ 2-7/^n-l^- ~b**\ 1 

- &7»*xx -2, 2-S*7A*-n*b*S<\ * b*SO* b*V. ^b 

(bb)^a^^T-ee^$HT%J:V^/^^£ (#iJ^^. 

p^/K 2, 2-^/^n^/K 2, 2, 2 -hP7^B*^ 
^p^/K 2 _7/^n-l- C7A*^^) 

(8) S'TV 

(9) %/U7$*c-y 
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2 4 

(12) T^^/^-^^^^^Sn 
^fc& (13) 7x-/^ d f-v't^ff?>* 1 ' 5 « 



25 



— T'n fc 0 lx^-$fc}3:2 — ^ a a — 1 — zfn If VV'^d^rf btbS, 



(l) tK 
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(2) /^n^B^ 

(3) T^^r^S> 

(^iJ^L^s v?77^n^^K b5 7^n^f^ 2, 2- 

v^/W^^/K 2, 2, 2 -hy7/^oxf;W N ^-7;^P^f/K 2- 

(7/Vto^/>) ^K I" (^7;^P^^) -2, 2- 

(5) JSTFtfXaaK (bb)*fctt(cc)-CSife$^^T^>J:v^7*^^i 
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2 5 

ec. -Zf Y ^r^ N tert. -zf h 7 jVOrxa * V =¥v\ *?7fls4rxi * V h !> 
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1) Igl 

1-12) ^fe'fb^ (3 6-2) %wm-tz>^k&x%z> 0 

5 -fb-a^ (3 6-1) fi N lUJRi&SrJBV^jK :« (09*.^ Comprehensive Orga 
nic transformation, R. C. 70^^ %t, VCH publisher Inc. , (1989) N Mffikit^ 
( B ^Mb^^Hs %W) 2 4t, J. Org. Chem. 67, 5394 (2002) s J. Org. Che 
m. 65, 9268 (2000) s Method of Element-Organic Chemistry, vol 1, North-Holl 
and (lge?)^^^!. Am. Chem. Soc. 116, 11723 (1994) 4$) (-|B^$ thtz.j5&;\C 

io io-c^jfi-sr b&X>%Z> a 

2) 1M2 

i\&m (3 6-3) ^mmmmpp. ft&m (36-2) ^mmxvm-r 5 £ 
15 (fe>ii5„ m.m(D®Lmmkhxn, i\&m (36-2) ^utsr 1 -^iipjots 

* 

? ;sut.tin2-7 p u^/—/i>m), ^-^^^(1,4-^^-^^), ^fcfi 

20 3) IS3 

6-3) J5^^#? (3 6-4) %M&-t-Z>^b&X%Z>o 

4) I|S4 

25 6-3) ^fe-fb^ (3 6-6) ^3t-r§_r i:^-e#5 0 

5 ) 5 

s^gga iz&tf%j:m8\z.mm,isthtcmMfekmmttmz£^x, it&m. (3 

6 - 6 ) h\\&m ( 3 6 - 7 ) &m&1rZ> ^ i: tfST- # 5„ 
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5 ] ' 

i) xm 

IgUbT, TIB^Mit^ (A) *3J;lWK3i$fe (B) Srffll^rt^t^5 0 

♦ 

M5£i£ (A) :-fb£^ (3 7-2) ^t3E$g$fc I K v^^^a^dr^^^T}?^ 

io T4- v?v^»#Jo##T^ fls£* (9-D tit 

&m (3 7-1) «:iBI^S^r5ni:^J;»?SSi3gi-®-i:^#«. ^RSteigSfcfc L 
TsvWfefflk, N, N-^f^*^7 5 Kt?©^* b>"i4^> *fcr4S?*ia 
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843tife (B) :TfB^7j^r (1) ~ (2) ©SMfr^rtiaoT, ik&Vo (9 
-l) d^jb-a^ (3 7-2) ^5ti"Sr i:}d5T?#5o 
5 (1) fc^#J (9-1) £ N ^igtt*ifc»K jKOp^©#^ET*fctt^FST, ^ 

(DmBfabmniS ti% 0 7fmm$mb\sXfe, mZ.&V? uu*?^, ^anx 

(2) _hiB (i) <DEjfcmm&* h/i'^%\^<n^>'^>te¥<Dm\rtm%mi&v> 

« 

s fb-a* (37-D tzofc&MiZo Tfmm&mkisTfe, mtf^no^^^ 

5>\ 1, 8-5?T'.1ffcrS'^l3[5. 4. 0] £^X#-7-^:x (DBU) , 1, 5-^ 
Tiflf^n[4. 3. 0]y^-5-^^ (DBN) N 1, tf^ a [ 5 . 4 

. o] ^^^7-7--^^ (dab co) > try^, ^ / fc° y v>>\ 

^<r y^n nv^^r ^ fm&mtfbtiZo it&m (37-1) <di£ 

iii: t-C(4, tt&to (9-1) Ic^tt, a^ri~3^* (-e/Wfc) ©t6H*>fe 
5iiK£;fr3o W^S^fflS^bT«, ft;i^#3 (9-1) t^LT, ii^l~2 
25 o^* (^e/Wfc) ©ttH^bSlR^ttSo £0&2Sj£te. iiS^Jl 0°C~^J1 5 0°C 

2) X^2 

Xm Mx.it, Synthesis 444 (2001)*$) fclSBfcS *bfc®B£8c £: IPJ^ft^JfeKl «t 
oTx (3 7-2) frbit&m (3 6-3) ^lifSiimS. 
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7-2) j»6M'(3 7-3) &m&i-%Z- tfrX'ZZ* 



4) Ig4 

±IBXS2^|B«$Hfc^^^l^#^^«toT, ft&m (3 7-3) ^fe 
5 (3 6-6) ^i^-f-Swi: 5 „ 
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S38 
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p420 || . / 
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? lf I V-Y NHR 

^ (38-2) 
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1*12 T III5 
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Xfl3 




r - 

N 

I /V-Y-^-NH 2 
N 



,420 



O ^ 

-<° X f iVy-nhr 

w (38-4) 



XS4 




NH 2 



4 2 0 



15 l) Igi 



(#!ix.k£^ Protective Groups in Organic Synthesis, T. W. Greene, P. G 
. Wuts^if N B2)5g N John Wiley & Sons, Inc. (1991) #) fcfSM $ fl1tW& 
i^mioT, (3 8-1) frt>tt&m (3 8-2) 5:*Hi-r3 

m&£f&i-&WiG-bhZ>&. Xife Protective Groups in Organic Synth 
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esis, T. W. Greene, P. G. M. Wuts*^ f§2R£s John Wiley 

91) m \z.^£ti1tW$kW;kmi&ittfe\z3:<>X^ Y — N H 2 J> 

2) 



Sons, Inc. (19 



at^l^rt*ra8^|B«$nfc«Baafe*fctt*» Protective G 

roups in Organic Synthesis, T. W. Greene, P. G. M. Wuts*^. !f!2}i£ N John 
Wiley & Sons, Inc. (1991) «) fc^**tfc«ft«fei:iaWI«:*lfe^*<>^ ^ 

ft (3 8-2) j^Mb^ (3 8-3) lrMf5-i^"e#5, 

3) Ig3 

gats? 3\ctetfz>TMi sterns £ ^fct^fe £ mmtt&fc £ o -c, fta* (3 

8-2) ^fe-fb-g^ (3 8-4) ^jK3fri-sr^^*x?#So 

4) Ig4 

±ISX©2^|B«c$^fcM^i:ls3^^^J;oT, (3 8-4) 2>>fe 

(3 8-5) SrKjg-fSr. 

5) XH5 

'SrSfc ($Jx.^U Protective Groups in Organic Synthesis, T. W. Greene, P. G 
M. Wuts^if. 3^2j&, John Wiley & Sons, Inc. (1991) 30 &£fB^ £ 3xfc£5Bt 

i^flStefrfefc-fcoT, (3 8-3) a> (3 8-2) &Si3i1-5 



3t&3 9 



5£ (I) X*m&fr>Z>1t-&W(D51o. ^ (3 9-3) '*5j;tJ«; (3 9-5) Xm£ 
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K R 440 



(38-2) 
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NH 2 




NHR 
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X?I4 



(39-4) 




(39-5) 



?K R 4 4 0 R 4 5 0 NC (o) « N rg&£frTfcJ;v>#/w^^gj Sr^i- 

O ] 

5 1) Igl 

8-2) frbik&fy (3 9-2) Sr$4af-f«ri:dS-et« 0 

2) Ig2 



8te&tfzjM2frm&£tifrMm&kmmtj:jjmz£<>x, <t&m ( 

3 9-2) a^bft-fr* (3 9-3) &Wm-t%Z.k&T~%Z> 0 

3) Ig3 

(Mx.\~£.^ Synth Comraun 32, 2535 (2002) s Comprehensive Organic transf 
ormation, R. C. =7tiy-?M, VCH publisher Inc. , (1989) ^) ^fE^^frfciOi 
fe^i^jfelCioT^ R 4 4 0 33J;U?R 4 5 0 #**JDK^*5fl*£W (3 9 

-2) tf^Mb-a^ (3 9-4) Sr«l3g^-S *im§„ 

4) X@4 

3 9-4) frbik&m (3 9-5) SrgifS r £tfST*#.5o 
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,420 y / 
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R 380 Q , 
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>-Y NH 2 



(40-2) 
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(40-3) 



[5*#, R 5 . R 3 V R 3 8 0 > R 4 2 ° > Y s X 1 0 , A, T A ^«tt^T B fi > m 

1) TMl 

TIB^^-T (1) ~ (2) <^&&ff5r£:fcJ:o-t, fl^fc (3 8-2) 2>>b 

(4 0-1) £:®13£i-3 
(1) -fb^ (3 8-2) Sr. TOtt^^. t«i^©#tT, ^pp^7/v 

5. 4. 0]^yf*"7-xy (DBU) , 1, 5-^Tf»tf^o[4. 3. 0]/ 
-f-_ 5 _^ (DBN) , 1, 4-^nfl?^o[5. 4. 0] # Vt**-7-^^ (D 

abco) „ t-yv'y, w 5: J t° y s? <b b< t*tf= y ^m&mfbft* 

Z> 0 f itS(Df ffilt LT«, <ffr&fe (3 8-2) a^l~3^» ( 



o°c~$j5 o < c©*SH* i 6>a^*^So 

(2) ±ta (i) (o&mt&m^ m?m$:ijaz.s &.fo*?foo m^Mt^xn, m 
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t&frmifbftZo m^mommmt u-cte. it&m (38-2) ^ux, iis- 
i~3^* (^^tb) <^^ia^b^$tt6 0 s^Mf^ ii^-i 0 tc~^) 5 0 

2) X^2 

M^3^fcnt6Xmii-IB«^tbfc^5t?fei:^^^^^oT. {fc^fe (4 
0-1) /^Mfc-a-^ (4 0-2) SrM^i-5r.^^x^?) 0 



3) TM.S 



10 



4 0-2) (4 0-3) &%m-tZ>Z. t&X*%Z> 



4 1 



^ ( 1 ) x*£;ft5fl^i^5^ S (41-3) , S (41-5) , *5j:t>^ 

(41-7) x*mis%h&fc&m%tz.\-±*:(Dm±, m^Tm^^^^^^o 



15- T$Sit£*t3 
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»6 



>420 



N 



NHR 




NH 2 



(41-7) 



pitt-ea>0x R 4 6 0 rr/nfr/nsj R 4 7 0 rsm^^x^J: 



5 1) X^l 

3Citfc (M^.f^N Comprehensive Organic transformation, R. C. 7PS'^I, VC 
H publisher Inc. , 972-976 (1989) , Tetrahedron 59, 6739 (2003) , Tetrahedr 
on Letters 44, 2553 (2003). Synlett 1735 (2001), J. Org. Chem. 66, 7907 (2 

001) m Kmrn^rttmrn^mtrnm^m^x^x, Q&m (40-1) 
10 &m (41-1) *wmir%^ktfx~%z> 0 

2) TM2 

JCffi (Mx.^ Comprehensive Organic transformation, R. C. yvyPW, VC 
H publisher Inc., 972-976 (1989), J. Org. Chem. 68, 6440 (2003), Eur. J. M 
ed. Chem. 36, 673 (2001), Synth. Commun. 31, 89 (2001), Synth. Commun. 26 

i5 , 1921 (1996) m Kmm^fhtcmm^mtmm^mKXox, o&m (41- 
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i) a» (41-2) &mittz>^b&-e%z>o 

3) 113 

4 1-2) frMb^ (4 1-3) 
5 4) It4 

1-2) (4 1-4) SrjK3ti-5-i:* s ^*o 

5) IS5. 

10 4 1-4) (4 1-5) SrKiSrrS-^^**" 

6) I@6 

4i-4) frbib&Va (4i-6) Sr'845ti-sr.t*s-e#5o 

7) 167 

15 ^^3 8^lt^Xa2^|B^^^fc^fe^PI#^^«to"C. ( 
4 1-6) ^fete-ft* (4 1-7,) SrSi3fii-5-^^-e#S. 



:5t&4 2 

5t (I) T^$tt6jb^^5^. ^ (4 2-5) s 5£ (4 2-10) , *5it>* 

■ • 

20 * (4 2-9) -C***LSfl2^**fcJ*-t«>*^ mZ-tfT%MZ-yjk£tlZ>j3&\Z-Z. 



WO 2005/051949 PCT/JP2004/017828 

119 




R 6 . R 3 0 . R 3 5 . R 4 2 0 s Y, T A % T\ #5j;t>*Ate, mmm.b 

lW-efc*K r 5 0 0 rr/^/i-Sj &r;gu r 4 8 0 ^.tt^R 4 9 0 ^ti 

1) TMl 

JCffll (^Jx.{^> Comprehensive Organic transformation, R. C. ^n-y^^F, VC 
H publisher Inc. , 972-976 (1989)^) ^IBife $ fltcW&J5&; t [ftffitZiJjfeK «£ o 

T. (4 1-1) (4 2-2) S:aSati-5r.i:*s-e#So 

10 2) 1^2 

(^Jx.fi> Comprehensive Organic transformation, R. C. 7P;y^f, VC 
H publisher Inc. , 972-976 (1989) „ Org. Lett. 4, 3935 (2002) x Org. Lett. 5, 
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4425 (2003) s Tetrahedron Letters 44, 2553 (2003) #£) \ZjBM£tlitWkfrfek 

^i«(aot, tt&m (42-2) frbtt&m (42-3) zmmrt-s^t 

3) Jims 

JC$k ($\Z-tf^ Comprehensive Organic transformation, R. C. ^n-yf^lt, VC 
H publisher Inc., 972-976 (1989) „ Tetrahedron 59, 9433 (2003) N Bioorg. Med 
. Chem. Lett. 13, 2227 (2003) 4$) frfcf&ZfrttWgft&km&teJj&fc&vX 
N ft&m (4 2-3) frhit&m (4 2-4) ^It5^t^T'#5 0 

4) IMA 

4 2-4) is*Wc&tfo (4 2-5) ^Wtt 5 - £ fl* "C* # 5 „ 



5) IS5 



2-4) 3fl»fc4fc£*fe (4 2-6) SrKJfii-Sr. k&X*%Z 0 

6) 1^6 



4 2-6) ^Mfra* (4 2-7) Srtftjfii-SrirdS-etSo 
7) IS7 



20 4 2-6) i>*t>ik&m (4 2-9) £®Ut-T5 r. t 5 



8) Ig8 

3t^3 8^*3^5Xm2^|Bm^nfc^itfei:^^^J;oTs fbl^fe (4 



2-9) frh{£&b (4 2-10) 3r$!i3ti-«ri:^"t?#5 



4 3 



25 (IV) -e^ftSte-a-'RiWu ^^.H!TIB^$^5^tfetJ:«fco > riS5t$tLS 



O r K 



,6 



(IV) 



Xfl2 
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I^Vy-nhr 30 r6cHzX 
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(43-1) 
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1 f 1 ^— Y-NHR 30 
(43-2) 
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ess*, r 1 x r 6 x r 30 s x 1 , *3itj«A»i N mmmtmmxh^ 0 ] 

1) X.UI 



3C$k (^iJx.tfx Protective Groups in Organic Synthesis, T. W. Greene, P. G 
. M. Wuts*^ W.ZWl, John Wiley & Sons, Inc. (1991) W>) ^IB^frfciSBt 

5 s (iv) x-m&tizik&Vdfrbfc&yo (4 3-d & 

mm-tz>^t&x%z> 0 

2) TM2 

K&m (43-2) ^>vmm¥, maw<D?mT-£ti&ftft&.T, 
(43-1) &mm?&Tfcft.mm\\\z x v m^-t-z ^ t &x*% z> 0 m&t utd 



frmifhfrZo ut(±, ^2 o°c~m 0 

3) I@3 

m&m 1 t-*5ft 5ig3 izi!a« $ *tfc#5£& ^ mm^m- <t o r , ( 4 

3-2) /^Mfc^ (4 3-1) Srigat-rS 5 o 

4) . X©4 

20 -X$fc (#i|x.£f> Protective Groups in Organic Synthesis, T. W. Greene, P. G 
. M. Wuts^^ H2)iS. John Wiley & Sons, Inc. (1991) ^) ^IStt^Jtfc^ji 

S^i»l'iot, ik&W (43-D (iv) ^£*t5<n^#j& 

■ 



25 ^X<D#®B£xai-*SV^-t, ^/^OMM^^^tJc^^ T5:yS*fcfi^7/V 

30 -t z&mm t i-x iz^ mm&mk^<D£mxfefrfi%mi&(D&mm*m^M&< 
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Protective Groups in Organic Synthesis, T. W. Greene, P. G. M. Wuts 
W,2>Wi, John Wiley & Sons, Inc. (1991)^15^©^"^) o 
#ij;tte\ im&<D%m^h L-Cfi, tert-^/l'S^^v'P/V^ * h^f**?- 

r t m J: U w t 3„ * fc. tert-y^^v>^ f-^s 3 

■ 

15 0ijx.te\ 1Mb**** £T©lfe#*ST> B«fc^©^1n?^£*5£*fc.fc3fT 

20 £ 9 fT*>*t> bx7>7/v©i^li, #9xifi. -StM * / *—/K -btRt- h7t 
te. #]x.te\ «^ifw^#ST> tK, S—fl'. -^Tkxhyt K 

< ft. ^Mi^v^^lcJ:oT7t^^b^7^TVtv-lr^ 
30 i~5 0 ^Sd^^w^T^^v^'-H:. M£ttftW\&&te¥<nteftv>*&^£ 
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*«^i^©^ p ^>7^> mtf*. **/->k ^/-iv% 

,wn. ^ it fir * = ^ tr <z>^r ^ if b H 5 o 

j^nffoM Hn«M>m *»©#ww. wsdWEW6©tft«> mmfc<o 

Rift (^dx.«> M*l*U AT. tb<ttttrtrttt*t. »Bf», 

WW. ^y-A^K sr-Va^ xrn^ ^*fc«JM^fe*#*tf& 
fflfttt. mtc&#(DmB. ¥tfu f^k 

1000 mg/ 0 % L < »*1~300 mg/ 0 * 1 0 1 0*fc» 2 3^ U 3 Ht^ltTS 
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t 1 fi**&fc*t u ffimmn&o. o i~i o omihs/b 

w^*y ^$*aifc£r> . ^ y y«3JcilJ (flu t°^y 

G I — 2 6 



2 5 7 0. JTT-501, MCC-5 5 5, YM-4 4 0, KRP-2 9 7, C 

-K<?) x GLP-1, GLP-17tP^ (x^-fet^-f h% !J7W^K> 
SUN-E 7001. AVE 0 1 0, BI M— 51077, CJC113lf) % 

(flU GW-427 3 5 3B, N-5 9 84^) ^a^f b*l>5o 



^V^^^h, SK-8 6 0. QT-112*) . #S^*H^ (fcL NGF, N 
T-3. BDNF^) N PKCPM (#k LY-3 3 3 5 3 1f) > AGEPB.* 
#J (#!k ALT9 4 6, ^^v 5 ^ t°7 b ^l^^ N-7xt^7^ y * 
A ^nWK (ALT7 6 6) , bBWM ^ M 

hV7&&.m > ^^TV^^H#Pl»k ACATPfi^J^tf^f bftSo 



pj.»j (flu ^-^h^y/K ^^^y. 
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/k 7 7tyy /k y /k v sv y /k -f s ^ y ^ -<^^ y /k ~> 

N T^y ^ ^ -^v^K— /K SR-1 4 1 7 1 6 A 

io i^^, cntf ^mm^w^m^-) m . =^f^7^b ( 

#iJ N V V 7° h , FPL-1 5 84 9f) ^JO^f £>fr5o fiM^J^bTf^ 

mx-te^y-^^wsMW (&u v-yT-Mfr}- b y ^^t^p ^ >\ -y-y 

15 f/i/t Ko^boWK ^y7;^i? /Jn y fTv 1 F\ ^^nf7i?K« 

) , ircr/^ f^tp xt'u ; hi/, h y uym) , mm$L 

20 Wmmfflte. 0*b<fiGLP-l> GLP-17to^ 

fc5 5fflf£/Bra:gf^teB&Jt-C#5. ^rtt^7JPx.T> WRM&ft&ffl* tfMffcfaMM 
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* 2-[(3R)-3-T 5; / fcT^y i?V-W/U]-7-^ o n-3-(2-^ a P^^A-)-4- 

Kn-3H--f 5: #V [4, 5-c] tf P i»-6-^7^#>->-l-"- b 



CI 



o Q X) 



HCI 



HN^SrN 



O CI 



Qhc 

NH- 



O NH 2 

WW 2 (Dfc&m (12. 2 rog)£:N, N-^f/^M7 5 K(0.5 mL) I 



— /!✓ = lo/i) Tit^U 4NW1, 4-v ? ^-=ari^-^^>!JPx.T^i-5^i:-e 

mm<Di\L&%>} (5.8 mg) LT#fc„ 

*H NMR (400 MHz, CDC1 3 ) 5 7.4l(dd, J= 1.2, 7, 8 Hz, 1H), 7.26-7.15 (m, 2H 
), 6.74 (dd, J= 1.2, 7.6 Hz, 1H), 5.73 (d, J = 17.0 Hz, 1H), 5.66 (d, J = 
17. 0 Hz, 1H) , 4. 02 (s, 3H) , 3. 48-3. 39 (m, 1H) , 3. 32-3. 25 (m, l.H) , 3. 02-2. 8 
7 (m, 2H), 2.82-2.75 (m, 1H), 1.97-1.88 (m, 1H), 1.78-1.70 (m, 1H), 1.65-1 
.53 (m, 1H), 1.35-1.23 (m, 1H). 
20 MS (ESI+) 450 (M + +l, 100%) 

2-[ (3R)-3-r 5: y f^y ;v\-z-{2-# v n-O'vW-s-^ f/M-t^y- 

4, Kn-3H— ( 5: ^[4, 5-c] bf V ^^-6-^7/^^ MJ^ Effl 
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10 



15 



20 



HoN 




NHBoc 




1 1 



5 2 <Ott&m (851 mg )©rf7tKP77>' (20 raL) b^^* 



/K20 mL)fc*gtt>U ^»*y "7 A (323 mg)£7K(0.3 mD&flP^T 

m~Cif#Lfc D lttRBtft. RJfc^K7KSr&£\ gm^/^ttW Lfc 0 Mill £ 

fed* (645 mg) ^RUHflft Ufc. r^^^m^/l, 4— ^^f-^(10mL 

*.t»jbe8H8u mm<D4t&m (473 mg) %efe@*itt#fc. 

L H NMR (400 MHz, CD 3 0D) 5 7.49-7.43 (m, 1H), 7.36 (s, 1H), 7.32-7.18 (m, 
2H), 6. 76-6. 73 (m, 1H), 5.74-5.64 (ra, 2H), 3.68 (s, 3H), 3.68-3.63 (ra, 1H), 
3.48-3.38 (m, 1H), 3.25-3.14 (m, 2H), 3.00-2.89 (ra, 1H), 2.12-2.03 (m, 1H 
), 1. 82-1. 70 (m, 1H), 1.69-1.55 (m, 2H). 
MS (ESI+) 397 (M + +l, 100%). 

2 _ [(3R) _3_ T ^ y X) *J^-l-4ri-3-(2-? * n^^)-6-(#^#=3rv^ ^ 



NC^J^X|/~ N ^-2 HCI 

NH 2 




N H HCI 
NH 2 



'MM 3 7 (Oft&m (25 mg) & 6 Nli (2 mL) fcl$8a> U lOO^T'SB^MJl^ b 
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m(D4k&yo (26 mg)«:3fcH£JSfci: UT#fc 0 

*H NMR (400 MHz, CD 3 0D) 5 7.51-7.49 (m, 1H), 7.37-7.28 (m, 2H), 7.10-7.07 
(m, 1H), 6.71(s, 1H), 5.74-5.67 (m, 2H), 3.98 (s, 2H), 3.86-3.83 (m, 1H), 
3.52 (s, 3H), 3.52-3.11 (m,4H), 2.14-2.08 (m, 1H), 1.86-1.65 (m, 3H). 
5 MS (ESI+) 430 OT+l, 100%). 

2-[(3R)-3-T5: J tViJi?y-i-f;H-3-(2-^ n o^y^)-5-^W, K 
n-4H— f 5: [4, 5-c] fc° I? S? 





NHBoc 



10 7 (Dik&Vfo (49 mg) ^4N^^/ 1 , 4 - v?^-=¥ ^ (3 mL) %M X.> 2 

jp&&i7M»?-by ^rat#su mmvit&M (26 mg ) 

15 1 H NMR (400 MHz, CDC1 3 ) 5 7. 41-7. 38 (ra, 1H) , 7. 22-7. 13 (m, 2H) , 7. 09 (d, 
J = 7. 2 Hz, 1H), 6.75-6.73 (m, 1H), 6.59 (d, J = 7. 2 Hz, 1H), 5.70 (d, J = 
17.0 Hz, 1H), 5.63 (d, J = 17. 0 Hz, 1H), 3.57 (s, 3H), 3.35-3.31 (ra, 1H), 
3.22-3.19 (ra, 1H) , 2.93-2.88 (ra, 2H), 2.71-2.66 (ra, 1H), 1.85-1.22 (m, 4H 
). 

20 MS (ESI+) 372 (M + +l, 100%). 
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NH 2 

mmm^ r 1 r 2 R mm^mm^ 




HJfc^l 5 

*H NMR(400MHz, CDC1 3 ) 5 7.42-7.38 (m, 1H), 7.35 (s, 1H), 7.27-7.12 (ra, 2H 
), 6.73-6.70 (ra, 1H), 5.71 (d, J = 17.0 Hz, 1H), 5.65 (d, J = 17.0 Hz, 1H) 
5 ,3.92 (s, 3H), 3.73 (s, 3H), 3.39-3.31 (ra, 1H), 3.25-3.16 (ra, 1H), 2.97-2 
.87 (ra, 2H), 2.75-2.65 (m, 1H), 1.95-1.85 (ra, 1H), 1.78-1.66 (ra, 1H), 1.34 
-1.23 (m, 2H). 
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- 

MS (ESI+) 430 QT+1, 100%). 

J H NMR (400MHz, CDC1 3 ) 8 7.44 (s, 1H), 7.42-7.39 (m, 1H), 7.25-7.14 (m, 2H 
) , 6. 78-6. 76 (m, 1H) , 5. 72 (d, J = 17. 0 Hz, 1H) , 5. 66 (d, J = 17. 0 Hz, 1H) 
5 ,4.41 (t, J = 6.4 Hz, 2H), 3.39-3.31 (m, 1H), 3. 26-3.17 (m, 1H), 2.94-2.84 
(m, 2H), 2.73-2.65 (m, 1H), 2.60-2.48 (m, 6H), 1.95-1.85 (m, 2H), 1.80-1. 
59 (m, 2H) , 1. 31-1. 19 (m, 2H) , 1. 02 (t, J = 7. 1 Hz, 6H) . 
MS (ESI+) 515 (M*+l, 100%). 

10 l H NMR (400MHz, CDC1 3 ) 8 8.02-7.98 (m, 2H), 7.64-7.57 (ra, 1H), 7.50-7.44 ( 
ra, 2H) , 7. 38-7. 34 (m, 1H) , 7. 20-7. 13 (m, 2H) , 7. 03 (d, J = 7. 2 Hz, 1H) , 6. 
81-6. 78 (m, 1H) , 6. 69 (d, J = 7. 2 Hz, 1H) , 5. 67 (d, J = 17. 0 Hz, 1H) , 5. 62 
(d, J= 17.0 Hz, 1H), 5.42 (s, 2H), 3.38-3.32 (ra, 1H), 3.24-3.16 (m, 1H), 
2.95-2.84 (m, 2H), 2.72-2.64 (m, 1H), 1.94-1.83 (m, 1H), 1.76-1.65 (m, 1H 
15 ), 1.33-1. 19 (m, 2H). 

MS (ESI+) 476 (M + +l, 100%). 

l H NMR (400MHz, CDC1 3 ) 5 7.42-7.35 (ra, 1H), 7.22-7.10 (m, 2H), 7.02 (d, J 
= 7.3 Hz, 1H) , 6. 78-6. 72 (m, 1H), 6.64 (d, J = 7. 3 Hz, 1H), 5.71-5.59 (m, 2 
20 H), 4.67 (s, 2H), 4.22 (q, J = 7. 2Hz, 2H), 3.39-3.31 (m, 1H), ,3. 21-3. 14 ( 
m, 1H), 3.02-2.84 (m, 2H), 2.82-2.72 (ra, 1H), 1.87-1.76 (m, 2H), 1.64-1.53 

(m, 1H), 1.40-1.28 (m, 1H), 1.25 (t, J = 7. 2 Hz, 3H). 
MS (ESI+) 444 (M + +l, 100%). 
MMM9 

25 l H NMR<400MHz, CDC1 3 ) 5 7.95-7.84 (ra, 1H), 7.66-7.55 (m, 1H), 7.49-7.35 ( 
m, 1H), 7.30-6.89 (ra, 5H), 6.76-6.71 (m, 1H), 6.69-6.59 (m, 1H), 5.70-5.52 
(m, 2H), 5.34 (s, 2H), 3.95(s, 3H), 3.41-3.30 (m, 1H), 3.23-3.10 (m, 1H), 
3.09-2.73 (m, 3H), 1.95-1.81 (m, 1H), 1.78-1.50 (m, 2H), 1.48-1.30 (m, 1H 

). 

30 MS (ESI+) 506 (M*+l, 100%). 
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nmm 1 o 

1 H NMR(400MHz, CDC1 3 ) 5 7.61-7.54 (ra, 1H), 7.53-7.45 (m, 1H), 7.42-7.32 ( 
m, 2H), 7.21-7.08 (m, 3H), 7.02 (d, J = 7. 2 Hz, 1H), 6.81-6.75 (m, 1H), 6. 
69 (d, J = 7. 2 Hz, 1H), 5.69-5.58 (ra, 2H), 5.40 (s, 2H), 3.83 (s, 3H), 3.3 
5 8-3.30 (ra, 1H), 3.23-3.14 (ra, 1H), 3.00-2.84 (m, 2H), 2.78-2.68 (ra, 1H), 1 
.95-1.81 (m, 1H), 1.75-1.66 (m, 2H), 1.34-1.22 (m, 1H). 
MS (ESI+) 506 (M + +l, 100%). 
MMM 1 1 

1 H NMR (400MHz, CDC1 3 ) 6 7.41-7.34 (m, 1H), 7.20 (d, J = 7. 2 Hz, 1H), 6.94 
10 -6.87 (m, 1H),6:59 (d, J = 7. 2 Hz, 1H), 6.51-6.41 (m, 1H), 5.66-5.56 (m, 2 

H), 3.57 (s, 3H), 3. 36-3. 28 (m, 1H), 3.22-3.12 (ra, 1H), 2.98-2.84 (m, 2H), 

2.72-2.63- (m, 1H), 1.96-1.87 (m, 1H), 1.78-1.68 (m, 1H), 1.65-1.53 (m, 1H) 

, 1.30-1.20 (m, 1H). 

MS (ESI+) 392 (M*+3, 100%). 
15 MMM 1 2 

* 

^f-jU 2- [ (3R) -3-7 5 / fcV* M -3-(2^PP^y 9 JM -4-^" ^ V "4, 

5-v>fc K o -3H--Y 5 £^[4, 5-c] V v?^-6-*/V#^^^^- b ittttjft 




###U 6©^* (1.01 g)Kl4Ni£^/l, (10 mL) 

20 ;L N 25 WltiffftfflfrVito KJSiR«r8ff**68K b/v^^&Jn^T*^^ 1 

f 4-v ? ^"^^Sr^m5feU mm<Dfc&W (870 rag) £r&£,@#£ UT#fc 

o 

1 H NMR (400 MHz, CD 3 0D) 5 7. 50-7. 45 (m, 1H) , 7. 39 (s, 1H) , 7. 36-7. 24 (ra, 
2H), 6. 99-6.87 (ra, 1H), 5.73 (s, 2H), 3.97 (s, 3H), 3.81-3.70 (ra, 1H), 3.4 
25 9-3.38 (ra, 1H), 3.34-3.18 (m, 2H), 3.09-2.97 (m, 1H), 2.17-2.05 (ra, 1H), 1 
.89-1.75 (ra, 1H), 1.72-1.58 (ra, 2H). 
MS (ESI+) 416 (M*+l, 100%) . 
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° 



R' 





mm 






R 



1 



Jfc$J 1 3 H 

mm 1 4 h 

Iftffil 1 5 Me 



HCI 

NHo 



R' 



C0 2 H 

EtO(0)C 
Me 2 N(0)C 






1 7 



^J4 8 
#110 5 4 




j&fc$J 1 6 Me 



CQ 2 H 




#]4 7 




mm 1 7 H 



HS£#i] 1 8 H 



Me 2 CHO(0)C 
BnO(0)C 



##IJ4 9 



#$J5 0 



HJfe^J 19 H 



^MM 2 0 H 



H 2 N(0)C 




o 



##J5 1 



#$J1 5 
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o ' r6 



R Si J Y N 

!^AJ-n V/ HCI 

NH 

vm** r 1 r 2 R 6 . 





MM 2 1 Me Me(0)C ^C} #*« 3 2 

^\ 3 3 



;»J2 2 Me Ph(0)C 





JM2 3 HOC(0)CH 2 H * TJ #*«2 8 




F 



;jj£#j2 4 H MeO(0)C C ,/W ) 



ilfeftl 2 5 Me 








#%#|J 5 5 



HOCH 2 * XJ #*NH 6 4 

CI 

JS0IJ2 6 H C0 2 H 

CI 

mm 2 7 H MeO(0)C 5 7 

;Jfe^j2 8 H C0 2 H VT" ##$]6 5 

OMe 

CI 
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m 



mm 30 

mm 3 1 

mm3 2 
mm3 3 

mm 3 a 
■mm 3 5 

mm 3 6 
mm 3 1 

mm 3 8 

mm 3 9 



mm^o 



mm* 1 



mm 4 2 
mm 4 3 




R 



1 



R' 




PhC(0)CH(Me) 
PhO(CH 2 ) 2 
Ph 




H 

H 
H 
H 

H 



Me 



Me 



Me 



Me 



Me 



Me 



Me 



CH 2 OPh 

CH 2 0^j 

NCCH 2 



PhCH 2 (0)C 



OMe 



OMe 




Me 



Me 



CHO 




m 



6 7 
#$]2 6 

mzi 

$J6 8 



6 9 

##0>J 7 O 
##$]7 1 

7 2 



3 4 



3 5 



#0IJ3 6 
#0»J 3 7 



0»J 3 8 
###>J 3 9 



■mm 1 3 

1 H NMR (400 MHz, CD 3 0D) 5 7.51-7.45 (ra, 1H), 7.35 (s, 1H), 7.34-7.22 ( 
2H), 7.03-6.87 (ra, 1H), 5.74 (s, 2H), 3.86-3.70 (m, 1H), 3.51-3.39 (m, 
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3 37-3. 18 (m, 2H) , 3. 13-2. 95 (m, 1H) , 2. 16-2. 05 (m, 1H) , 1. 89-1. 77 (ra, 1 
H), 1.75-1.55 (m, 2H). 
MS (ESI+) 402 (M + +l, 100%) . 

mmm 1 4 

5 l U NMR (400 MHz, CD 3 0D) 6 7. 48-7. 40 (ra, 1H), 7. 39 (s, 1H), 7.32-7.18 (m, 
2H), 6.81-6.73 (ra, 1H), 5.76-5.70 (m, 2H), 4.42 (q, J = 7. 1 Hz, 2H), 3.71- 
3. 63 (m, 1H) , 3. 50-3. 37 (m, 1H) , 3. 23-3. 08 (m, 2H) , 3. 00-2. 89 (m, 1H) , 2. 1 
3-2.02 (m, 1H), 1.86-1.71 (m, 1H), 1.70-1.51 (m, 2H) 1.40 (t, J = 7. 1 Hz, 
3H). 

10 MS (ESI+) 430 (M + +l, 100%) . 
MMM 1 5 

L H NMR (400 MHz, CD 3 0D) 5 7.45-7.38 (m, 1H), 7.28-7.15 (m, 2H), 6.97-6.90 
(m, 1H), 6.62(s, 1H), 5.63 (s, 2H), 3.76-3.68 (ra, 1H), 3.42-3.34 (m, 1H), 
3.34 (s, 3H), 3.28-3.15 (ra, 2H), 3.04 (s, 3H), 3.04-2.97 (m, 1H), 2.94 (s 
15 , 3H), 2.08-1.96 (m, 1H), 1.81-1.70 (ra, 1H), 1.66-1.54 (m, 2H). 
MS (ESI+) 443 (M*+l, 100%) . 

mw\ 1 6 

*H NMR (400 MHz, CD 3 0D) 6 7.49-7.47 (ra, 1H), 7. 33 (s, 1H), 7.33-7.23 (m, 
2H), 6.90-6.87 (m, 1H), 5.72 (s, 2H), 3.79-3.71 (m, 1H), 3.70 (s, 3H), 3.5 
20 0-3.41 (m, 1H), 3.33-3.20 (m, 2H), 3.08-2.99 (m, 1H), 2.14-2.05 (m, 1H), 1 
.89-1.78 (m, 1H), 1.74-1.55 (m, 2H). 
MS (ESI+) 416 (If +1, 100%) . 

m&m 1 7 

1 H NMR (400 MHz, CD 3 OD) 5 7. 52-7. 45 (ra, 1H) , 7. 35 (s, 1H) , 7. 37-7. 27 (m, 
25 2H), 7.15-7.02 (m, 1H), 5.76 (s, 2H) r 5.30-5.22 (ra, 1H), 3.99-3.83 (ra, 1H) 
, 3.53-3.32 (m, 3H), 3.23-3.08 (m, 1H), 2.20-2.08 (ra, 1H), 1.94-1.80 (m, 1 
H), 1.75-1.61 (m, 2H), 1.40 (s, 3H), 1.38 (s, 3H). 
MS (ESI+) 444 (NT+1, 100%) . 

W&ffl 1 8 
30 MS (ESI+) 492 (M + +l, 100%) . 
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MM l. 9 

*H NMR (400 MHz, CD 3 0D) 5 7.43-7.38 (m, 1H), 7.30-7.15 (m, 2H), 7.27 (s, 
1H), 6.89-6.81 (m, 1H), 5.64 (s, 2H), 3.73-3.63 (ra, 1H), 3.51-3.39 (m, 1H) 
, 3.37-3.13 (ra, 2H), 3.04-2.92 (m, 1H), 2.08-1.96 (m, 1H), 1.81-1.69 (m, 1 
5 H), 1.65-1.49 (m, 2H). 

MS (ESI+) 401 (M*+l, 100%) . 
MMM 2 0 

1 H NMR (400 MHz, CD 3 OD) 5 7. 54 (s, 1H) , 7. 53-7. 46 (m, 1H) , 7. 38-7. 25 (m, 
2H), 7.00-6.94 (m, 1H), 5.73 (s, 2H), 4.79-4.71 (ra, 2H), 4.09-3.97 (m, 2H) 
10 , 3.95-3.77 (m, 3H), 3.74-3.55 (m, 5H), 3.53-3.41 (ra, 1H), 3.38-3.06 (ra, 4 
H), 2.17-2.05 (m, 1H), 1. 91-1.79 (m, 1H), 1.75-1.61 (ra, 2H). 
MS (ESI+) 515 (M*+l, 100%) . 

i 

mifew 2 1 

*H NMR (400 MHz, CD 3 0D) 6 7.50-7.47 (ra, 1H), 7.33 (s, 1H), 7.33-7.28 (m, 
15 1H), 7.26-7.22 (m, 1H), 6.83-6.81 (m, 1H), 5.71 (s, 2H), 3.75-3.66 (m, 1H) 
, 3.56 (s, 3H), 3.50-3.40 (ra, 1H), 3.31-3.20 (m, 2H), 3.04-2.93 (m, 1H), 2. 
63 (s, 3H), 2.17-2.05 (m, 1H), 1.88-1.74 (m, 1H), 1.71-1.55 (m, 2H) . 
MS (ESI+) 414 (M*+l, 100%) . 

MMM 2 2 - . 

20 1 H NMR (400 MHz, CD 3 OD) 8 7. 98-7. 93 (m, 2H) , 7. 78-7. 70 (m, 1H) , 7. 62-7. 54 
(ra, 2H), 7.51-7.45 (ra, 1H), 7.38-7.23 (m, 2H), 6.95-6.83 (m, 1H) 6. 79 (s, 

1H), 5.74 (s, 2H), 3.78-3.62 (m, 1H), 3.48 (s, 3H), 3.48-3.39 (m, 1H), 3.3 

8-3.18 (m, 2H), 3.09-2.95 (ra, 1H), 2.17-2.04 (m, 1H), 1.87-1.75 (ra, 1H), 1 

.74-1.53 (m, 2H). 
25 MS (ESI+) 476 Ot+1, 100%) . 

MMM 2 3 

1 H NMR (400 MHz, CD 3 OD) 5 7. 56-7. 59 (m, 1H) , 7. 48 (d, J = 7. 3 Hz, 1H) , 7. 
37-7.24 (m, 2H), 7.07-7.00 (m, 1H), 6.70(d, J = 7. 3 Hz, 1H), 5.68 (s, 2H), 
4.76 (s, 2H), 3.88-3.79 (m, 1H), 3.50-3.42 (m, 1H), 3.39-3.23 (m, 2H), 3. 
30 17-3.07 (m, 1H), 2.17-2.08 (m, 1H), 1.91-1. 79 (m, 1H), 1. 74-1. 61 (m, 2H). 
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MS (ESI+) 416 (lf+1, 100%). 
2 4 

1 H NMR (400 MHz, CD 3 OD) 8 7. 53-7. 46 (m, 1H) , 7. 39 (s, 1H) , 7. 14-7. 03 (ra, 
1H), 6.78-6.63 (m, 1H), 5.66 (s, 2H), 3.96 (s, 3H), 3.80-3.69 (ra, 1H), 3.5 
5 5-3.42 (m, 1H), 3.34-3.21 (ra, 2H), 3.13-3.01 (m, 1H), 2.17-2.08 (m, 1H), 1 
.93-1.80 (m, 1H), 1.78-1.51 (m, 2H). 
MS (ESI+) 434 Qt+l, 100%) . 
m MM 2 5 

*H NMR (400 MHz, CD 3 0D) 5 7.53-7.48 (m, 1H), 7.40-7.28 (ra, 2H), 7.18-7.11 
10 (m, 1H), 6.83 (s, 1H), 5.79-5.69 (m, 2H), 4.66 (s, 2H), 3.97-3.90 (m, 1H) 
, 3.65 (s, 3H), 3.51-3.37 (m, 3H), 3.22-3.12 (m, 1H), 2.19-2.09 (m, 1H), 1 
.92-1.80 <ra, 1H), 1.76-1.64 (m, 2H). 
MS (ESI+) 402 (M + +l, 100%) . 



15 l H NMR (400 MHz, CD 3 OD) 5 7.56-7.48 (m, 1H), 7.38 (s, 1H), 7.16-7.09 (m, 
1H), 6.91-6.81 (m, 1H), 5.67 (s, 2H), 3.86-3.78 (ra, 1H), 3.59-3.49 (m, 1H) 
, 3. 40-3. 29 (m, 2H) , 3. 20-3. 08 (m, 1H) , 2. 19-2. 10 (ra, 1H) , 1. 94-1. 82 (m, 1 
H), 1.79-1.64 (m, 2H). 
MS (ESI+) 420 (M*+l, 100%) . 

20 Mlfcffl 2 7 

1 H NMR (400 MHz, CD 3 OD) 5 7. 32 (s, 1H) , 5. 44-5. 39 (ra, 1H) , 5. 07-5. 00 (ra, 
2H), 3.96 (s, 3H), 3.87-3.75 (ra, 1H), 3.62-3.50 (ra, 2H), 3.37-3.16 (m, 2H) 
, 2.28-2.13 (m, 1H), 2.07-1.93 (m, 1H), 1.91-1.69 (m, 2H), 1.82 (s, 3H), 1 
.76 (s, 3H). 
25 MS (ESI+) 360 (M++1, 100%). 

%mm 2 8 

1 H NMR (400 MHz, CD 3 OD) 8 7. 32 (s, 1H) , 5. 48-5. 39 (ra, 1H) , 5. 10-4. 98 (m, 
2H), 3. 92-3. 75 (m, 1H), 3.64-3.48 (ra, 2H), 3.39-3.13 (ra, 2H), 2.25-2.13 (m, 
1H), 2.07-1.93 (m, 1H), 1.91-1.64 (ra, 2H), 1.82 (s, 3H), 1.77 (s, 3H). 
30 MS (ESI+) 346 (M + +l, 100%). 



MM 2 6 
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'HNMR (400 MHz, CD 3 0D) 6 7.50-7.35 (m, 2H), 7.33-7.13 Ob. 4H), 7.05-6.85 
On, 3H), 6. 67-6.69 On, 1H), 5.71 (s, 2H), 3.81 (s, 3H), 3.79-3.65 (m, 1H) 
, 3.51-3.36 (m, 1H), 3.35-3.26 On. 2H), 3.11-2.95 On, 1H), 2.17-2.03 Ob, 1 
5 H), 1.90-1. 77 On, 1H), 1. 75-1.55 On, 2H). 
MS (ESI+) 464 01* +1, 100%). 

* 

rnmm s o 

'HNMR (400 MHz, CD 3 0D) 6 7.56-7.42 On, 3H), 7.31-7.15 On, 5H), 6.97-6.91 
On, 1H), 6.77(d, J = 7.3 Hz, 1H), 5.69 (s, 2H), 3.80-3.68 On, 1H), 3.49-3 
10 .39 On, 1H), 3.35-3. 20 On, 2H), 3.05-2.95 On, 1H), 2.15-2.05 On, 1H), 1.89 
-1.75 On, 1H), 1.74-1.55 On, 2H). 
MS (ESI+) 452 CM* +1, 100%). 

mum 3 1 

»H NMR (400 MHz, CD 3 0D) <5 7.91-7.84 On, 2H), 7.61-7.51 (m, 2H), 7.49-7.38 
15 (m, 3H), 7.35-7. 28 On, 1H), 7.24-7.16 On, 1H), 6.82-6.75 On, 1H), 6.71 (d 
, J = 7.4 Hz, 1H), 6. 38-6.28 On, 1H), 5.72-5.58 On, 2H), 3. 76-3. 68 On, 1H) 
, 3.49-3.35 On, 1H), 3.32-3.16 On, 2H), 3.08-2.95 On, 1H), 2.13-2.04 On, 1 
H), 1.89-1.75 On, IB), 1.70-1.54 On, 2H), 1. 64-1. 62. On, 3H). 
MS (ESI+) 490 (M*+l, 100%). 

20 mmm 3 2 

'HNMR (400 MHz, CD 3 0D) <5 7.77-7.68 On, 1H), 7.51-7.45 (m, 1H), 7.38-7.16 
On, 4H), 7. 05-6.97 On, 1H), 6.92-6. 77 On, 3H), 6.66 (d, J = 7. 3 Hz, 1H), 
. 5.72 (s, 2H), 4.40 (t, J = 4. 9 Hz, 2H), 4.21 (t, J = 4. 9 Hz, 2H) , 3. 85-3. 74 
On, 1H), 3.50-3.42 On, 1H), 3.38-3.22 On, 2H), 3.14-3.03 On, 1H), 2.17-2. 
05 On, 1H), 1.90-1.78 On, 1H), 1.76-1.55 On, 2H). 



25 



MS (ESI+) 478 (M*+l, 100%). 



30 



'HNMR (400 MHz, CD 3 0D) 6 7.55-7.40 On, 5H), 7. 36-7.33 On, 2H), 7.27-7.18 
On, 2H), 6.86-6.84 On, 1H), 6.75 (d, J = 7.3 Hz, 1H), 5.69 (s, 2H), 3.50- 
3.15 On, 4H), 3.05-2.95 On.lH), 2.15-2.08 On, 1H), 1.87-1.73 On, 1H), 1.72 
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-1.53 (m, 2H). 

MS (ESI+) 434 (r+1, 100%). 

mmm 3 4 

1 H NMR (400 MHz, CD 3 0D) 5 7.72-7.54 (m, 1H), 7.48-7.42 (ra, 1H), 7.41-7.18 
(ra, 6H), 7.10-7.00 (m, 1H), 6.79-6.77 (m, 1H), 5.71 (s, 2H), 3.90-3.75 (m 
, IH), 3.55-3.42 (m, 1H), 3.40-3.22 (m, 2H), 3.18-3.05 (m, 1H), 2.18-2.05 
(m, IH), 1.90-1.75 (ra, IH), 1.7-1.52 (ra, 2H). 
MS (ESI+) 452 (Nf+1, 100%). 



10 *H NMR (400 MHz, CD 3 OD) 5 7.51-7.46 (ra, IH), 7.38-7.25 (ra, 4H), 7.10-6.97 
(ra, 3H), 6.89-6.86 (ra, 2H), 5.71 (s, 2H), 5.17 (s, 2H), 3.77-3.68 (ra, IH) 
, 3.63 (s, 3H), 3.50-3.39 (ra, IH), 3.37-3.21 (ra, 2H), 3.08-2.98 (ra, IH), 2 
.14-2.05 (m, IH), 1.90-1.80 (m, IH), 1.85-1.72 (m, 2H) . 
MS (ESI+) 478 Cr+1, 100%). 

15 mmm 3 6 

1 H NMR (400 MHz, CD 3 OD) 5 7. 49-7. 46 (m, IH) , 7. 38-7. 23 (m, 3H) , 6. 87 (s, 
IH), 6. 87-6. 85 (m, IH), 6.69-6.57 (ra, 3H), 5.71 (s, 2H), 5.16 (s, 2H), 3.77 
(s, 3H), 3.60 (s, 3H), 3.73-3.12 (m, 4H), 3.10-3.00 (ra, IH), 2.18-2.10 (ra 
, IH), 1.91-1.80 (ra, IH), 1.81-1.61 (ra, 2H). 
20 MS (ESI+) 508 (M*+l, 100%). 
MMM 3 7 

l H NMR (400 MHz, CD 3 0D) 5 7.51-7.45 (ra, IH), 7.35-7.24 (ra, 2H), 6.96-6.94 
(ra, IH), 6.86(s, IH) , 5.70 (s, 2H), 4.23 (s, 2H), 3.82-3.56 (ra, 3H), 3.57 
(s, 3H), 3.49-3.41 (ra, IH) , 3. 12-3. 02 (ra, IH), 2.17-2.07 (ra, IH), 1.88-1. 6 

25 2 (ra, 3H). 

MS (ESI+) 411 (M + +l, 100%). 

mmm 3 8 

l H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8. 21-8. 18 (m, 3H), 7.60 (s, IH), 7.53-7.5 
0 (m, IH) , 7. 32-7. 24 (m, 3H) , 6. 89-6. 85 (m, 3H) , 6. 64 (d, J= 6. 4Hz, IH) , 5 
30 .59 (s, 2H), 4.35 (s, 2H), 3.74 (s, 3H), 3.62-3.58 (ra, IH), 3.34 (s, 3H), 
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3.34-3.32 (ra, 1H), 3.16-3.05 (m, 2H), 2.85-2.80 (m, 1H), 1.94-1.91 (m, 1H) 
, 1.75-1.71 (ra, 1H), 1.56-1.49 (m, 2H). 
MS (ESI+) 520 (M + +l, 100%). 

mi&M 3 9 

5 1 H NMR (400 MHz, DMS0-d 6 ) S ppm 8. 16-8. 10 (ra, 3H) , 7. 60 (s, 1H) , 7. 52-7. 5 
0 (m, 2H), 7.36-7.24 (m, 7H), 6.65-6.62 (ra, 1H), 5.58 (s, 2H), 4.38 (s, 2H 
), 3.45-3.40 (ra, 1H), 3.32 (s, 3H), 3.14-3.07 (ra, 2H), 2.83-2.80 (ra, 1H), 
1.92-1.90 (m, 1H), 1.75-1.72 (ra, 1H), 1.53-1.48 (ra, 2H). 
MS (ESI+) 490 (M + +l, 100%). 

10 Mti&M 4 0 

1 H NMR (400 MHz, DMS0-d 6 ) 5 ppra 8. 09-8. 03 (m, 3H) , 7. 55-7. 53 (m, 2H) , 7. 4 
6-7.43 (ra, 2H), 7.36-7.28 (m, 3H), 6.76 (s, 1H), 6.73-6.71 (m, 1H), 5.62 ( 
s, 2H), 3.85 (s, 3H), 3.59-3.56 (ra, 1H), 3.35 (s, 3H), 3.35-3.30 (m, 1H), 
3.13-3.06 (ra, 2H), 2.68-2.67 (ra, 1H), 1.92-1.91 (ra, 1H), 1.73-1.70 (m, 1H) 
15 , 1.53-1.49 (m, 2H). 

MS (ESI+) 506 (M*+l, 100%). 

mmm 4 1 

l H NMR (400 MHz, CD 3 0D) 5 ppm 8.25-8.11 (ra, 3H), 7.95-7.88 (m, 3H), 7.50- 
7.49 (m, 1H), 7.36-7.29 (ra, 2H), 7.16 (s, 1H), 7.04 (d, J=7. 0 Hz, 1H), 5.7 
4 (s, 2H), 3.86-3.83 (m, 1H) , 3.58-3.49 (ra, 1H), 3.42-3.30 (m, 2H), 3.19-3 
.10 (ra, 1H), 2.13-2.10 (ra, 1H), 1.88-1.85 (m, 1H), 1.72-1.67 (ra, 2H), 1.22 

(d, J= 6. 8Hz, 6H) . 
MS (ESI+) 442 (M + +l, 100%). 



20 



25 MS (ESI+) 439 (M + +l, 100%) . 
Hif&#ij4 3 

MS (ESI+) 400 (M + +l, 64%) . 
HWJ 4 4 

^ *f. )V 2 -[ (3R) -3-7 ^ J V ( )V\ -3- {2-? n P^i^) -5, 7-i>* 

30 /i^4r**y-A. B-5?t Kn-3H->f 5 *V[4, 5-c] fc° V it^-lr* fistful'*- b 
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10 



15 



N V />-N l) 



v_£ HCI 
NH 2 



J Me 'NHBoc o Me 

12t |^#<Z)^t?\ ##^J 4 0 ti*b&M<®ik'&to (260 mg) £r-a*J& bfd 0 
l HNMR (400 MHz, CD 3 0D) 5 7.49-7.47 (m, 1H), 7.30-7.21 (m, 2H), 6.88-6.86 
(m, 1H), 5.71 (s, 2H), 4.00 (s, 3H), 3.82-3.72 (ra, 1H), 3.50-3.38 (m, 1H) 
, 3.45 (s, 3H), 3.35-3.21 (m, 2H), 3.08-2.98 (m, 1H), 2.32 (s, 3H), 2.16-2 
.05 (m, 1H), 1.86-1.75 (ra, 1H), 1.71-1.59 (m, 2H). 
MS (ESI+) 444 (M + +l, 100%) . 



i|4 5 



2-[(3R)-3-T 5 / tf^JJ i^V-W^]-3-(2-^ p P 

v>fc Kn-4H--< ^ ?y [4, 5-c] b? V itls-*-** 

CI 



<>'v ? /^>-5, f/W3, 5- 



Me 




Me 



N-Sr N 




"s^tf ' w HCI 



20 



Me NHBoc M e NH 2 

*H NMR (400 MHz, CD 3 0D) 5 7.51-7.41 (m, 1H), 7.38-7.25 (m, 2H), 7.08-6.98 
(m, 1H), 5.80-5.69 (ra, 2H), 3.95-3.83 (ra, 1H), 3.57 (s, 3H), 3.54-3.30 (m 
, 3H), 3.20-3.09 (m, 1H), 2.36 (s, 3H) , 2.18-2. 05 (m, 1H), 1.91-1.77 (ra, 1 
H), 1.75-1.58 (m, 2H). 
MS (ESI+) 386 (M + +l, 100%) . 
4 6 

2- [ (3R) -3-r s: / V i? W M -3- (2-* p p -3, 5- 1 k p -4H-- r 

$ £^ [4, 5-c] q=^ / y ^-4-^"^ 
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10 



o°'X) 




Cl N NHBoc 



o C >0 



:WJ 4 £ PI«©^*feT?s $tm<Dik-&yo (33 mg) Ufc D 
l H NMR (400 MHz, CDC1 3 ) 5 8.23-8.18 (m, 1H), 7.47-7.42 (m, 1H), 7.40-7.33 
(m, 1H), 7.30-7.24 (m, 1H), 7.23-7.18 (m, 1H), 7.14-7.09 (m, 2H), 6.79-6. 
75 (m, 1H), 5.76 (d, J = 17 Hz, 1H), 5.70 (d, J = 17 Hz, 1H), 3.42-3.34 (m 
, 1H), 3.29-3.20 (m, 1H), 3.04-2.90 (m, 2H), 2.85-2.73 (m, 1H), 1.97-1.84 
(m, 1H), 1.81-1.69 (m, 1H), 1.35-1.20 (m, 2H). 
MS (ESI+)- 408 100%) . 

t 

mmm 4 7 

^ *f. jX/ 2 - [ (3R) -3-T 5: / t°-<y i^V-1— T/l-]-3-(2-^ n n^y^)-4-t^y-4, 




NHBoc 




O OMe 



<XT>Me 



■mm 12 1 m^(o^x\ mm<D^m^. 3 mg) &-a*j&ufc„ 

*H NMR (400 MHz, CD 3 0D) 8 8.90 (d, J = 1. 7 Hz, 1H), 8.12 (dd, J = 1. 7, 8.7 
15 Hz, 1H), 7.70-7.61 (ra, 1H), 7.57-7.47 (m, 1H), 7.34-7.17 (ra, 2H), 6.84 (d 

, J = 6.7 Hz, 1H), 5.75 (s, 2H), 3.96 (s, 3H), 3.89-3.85 (d, J = 11. 8 Hz, 

1H), 3.77-3.54 (m, 2H), 3.48-3.32 (m, 1H), 3.13-3.08 (m, 1H), .2.14 (m, 1H) 

, 1.85 (m, 1H), 1.71-1.54 (m, 2H). 

MS (ESI + ) 466 (M + +l, 100%). 
20 4 8 

2- { (3R) -3-T 5: J ]) M -3- (.2-? n n ^isitM V-4, 5- v 5 1 K 
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CI 





o 

II 'I NHBoc 
O^OH 





O^OH 



mm i 2t mm(D^mx\ mm<o\^m (2. 6 mg) «r-ai$ ufc. 

l H NMR (300 MHz, CD 3 0D) S 8. 89 (d, J = 1. 8 HZ, 1H) , 8. 12 (dd, J = 1.8, 8. 8 
Hz, 1H) , 7. 50-7. 46 (m, 2H) , 7. 33-7. 22 (m, 2H) , 6. 87 (dd, J = 1. 3, 7. 5 Hz, 
1H), 5.75 (brs, 1H), 3.83-3.05 (ra, 8H), 2.13-2.11 (m, 1H), 1.85-1.82 (m, 

1H), 1.73-1.33 (ra, 2H). 

MS (ESI+) 452 (M + +l, 100%). 
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mm 4 9 
'Mm so 
Mm 5 1 
Mm 5 2 
mm 5 3 
mm 5 4 
mm 5 5 
;»j 5 6 

5 7 

;flE03 5 8 

5 9 

mm 6 o 
mm e 1 

6 2 

; WJ 6 3 



M 6 4 
IJ6 5 

mm 6 7 

6 8 

mm 6 9 
;»] 7 o 

»l 7 1 

mm 7 2 



H 

H 

H 
H 
H 
H 

H 
H 
H 
F 

H 

H 
F 

H 



F 
H 
H 

F 
F 

F 
F 

F 
F 



7- 



H 7- [ t-BuC(0)OCH 2 OC(0) 



6-COoMe 


###J 7 6 


8-COoMe 


###J 7 9 


8-C0 2 H 


##$J 1 2 1 


6-C0 2 H 


##$J 12 3 


7-C0 2 Me 


7 8 


7-C0 2 H 


1 2 0 


7,9-C0 2 Me 


##0|J 8 0 


7,9-C0 2 H 


##<fij 1 2 4 


H 


###J 1 5 1 


7-C0 2 H 


8 6 


6-MeO/7-C0 2 Et 


###J 8 1 • 


6,8-F/7-C0 2 Et 


8 2 


8-C0 2 Me 


8 3 


O^N— (CH 2 ) 2 OC(0) 


• ##0|J 1 0 7 



;#0|J1 1 5 



'-[ EtOC(0)OCH(Me)OC(0) ] 1 1 6 



8-CH 2 C0 2 H 

8-CH 2 C0 2 Et 

7-MeO/8-C0 2 H 

6-MeO/8-C0 2 H 
HO 

HO^i^,0(0)C 

Me 2 N(CH2) 2 0(0)C 

7,9-C0 2 H 
7,9-C0 2 Me 



###>J 12 5 
##0>J 8 7 
#%0|J 1 2 6 
3HH 1 2 7 



##$J1 1 7 
##0IJ 1 1 8 

##0»J 1 2 8 
##0>J 9 1 
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mmm 4 9 

X H NMR (300 MHz, CD 3 0D) 5 8. 59 (d, J = 7. 3 Hz, 1H) , 7. 85 (d, J = 7. 3 Hz, 1 
H), 7.52-7.47 (m, 2H), 7.37-7.27 (ra, 2H), 7.13 (d, J = 6. 8 Hz, 1H), 5.78 ( 
s, 2H), 4.05(brd, J = 10. 1 Hz, 1H), 3.97 (s, 3H), 3.77-3.71 (m, 1H), 3.68- 
5 3.44 (m,3H), 3.64 (s, 3H), 2.18 (m, 1H), 1.89-1. 74 (m, 3H). 
MS (ESI+) 480 (M + + l, 100%). 

mmm 5 0 

*H NMR (300 MHz, DMSO-d 6 ) 5 8. 70 (d, J = 2. 0 Hz, 1H) , 8. 08 (dd, J = 2. 0, 8 
.8 Hz, 1H), 7.70 (d, J = 8.8 Hz, 1H), 7.51 (dd, J = 1.1, 7.7 Hz, 1H), 7.33 
10 -7.20 (m, 2H), 6.70 (d, J .= 7. 7 Hz, 1H), 5.63 (d, J = 18.1 Hz, 1H), 5.57 (d 
, J = 18.1 Hz, 1H), 3.91 (s, 3H), 3.64 (s, 3H), 3.50-3.37 (m 2H), 3.26-3.1 
9 (m, 1H), 3.11-3.07 (ra, 1H), 2.86 - 2.82 (m, 1H), 1.95 (m, 1H), 1.75 (m, 
1H), 1.60-1.54 (m, 2H). 
MS (ESI+) 480 (M + + l, 100%). 

15 mmm 5 1 

*H NMR (300 MHz, CD 3 0D) 5 8.96 (d, J = 2. 0 HZ, 1H), 8.25 (dd, J = 2. 0, 9.0 
Hz, 1H), 7.73 (d, J = 9.0 Hz, 1H), 7.49 (dd, J = 1. 1, 7.7 Hz, 1H), 7.35-7 
.23 (ra, 2H), 6.98 (d, J = 8. 2 Hz, 1H), 5.71 (s, 2H), 3.93 (brd, J = 11. 3 H 
z, 1H), 3.74-3.37 (m, 3H), 3.64 (s, 3H), 3.21-3.06 (m, 1H), 2.16 (m, 1H), 

20 1.87-1.72 (m, 3H). 

MS (ESI+) 466 (M+ + 1, 100%). 

mmm 5 2 

*H NMR (300 MHz, CD 3 OD) 5 8.53 (ra, 1H), 7.91-7.88 (m, 1H), 7.51-7.46 (m, 2 
H), 7.36-7.07 (m, 3H), 5.78 (brs, 2H), 3.75-3.52 (ra, 5H), 3.62 (s, 3H), 2. 
25 16 (m, 1H), 1.87-1.72 (ra, 3H). 
MS (ESI+) 466 (M + + l, 100%). 

mmm 5 3 

X H NMR (300 MHz, CD 3 0D) 5 8.36 (d, J = 8. 0 Hz, 1H), 8.25 (brs, 1H), 8.01 ( 
d, J = 8.0 Hz, 1H), 7.48 (d, J = 6. 1 Hz, 1H), 7.33-7.14 (ra, 2H), 6.83 (d, 
30 J = 7.0 Hz, 1H), 5.77 (s, 2H), 3.98 (s, 3H), 3.85-3.72 (m, 1H), 3.75 (s, 3 
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H) , 3. 67-3. 65 (m, 1H) , 3. 59-3. 44 (m, 1H) , 3. 38-3. 25 (ra, 1H) , 3. 08-3. 06 (m, 

1H), 2.16-2.13 (m, 1H), 1.83-1.59 (m, 3H). 
MS (ESI+) 480 (M + +l, 100%). 

mMM 5 4 

5 l H NMR (300 MHz, DMS0-d 6 ) 5 8.21 (d, J = 8. 1 Hz, 1H), 8.08 (d, J = 1. 1 Hz, 
1H), 7.90 (dd, J = 1.1, 8.1 Hz, 1H), 7.51 (dd, J = 1.3, 7.9 Hz, 1H), 7.33 
-7.19 On, 2H), 6.68 (d, J = 7. 5 Hz, 1H), 5.65 (bs, 2H), 3.67 (s, 3H), 3.51 
-3.43 (m, 1H), 3.35 (m, 1H) , 3.25-3.18 (m, 1H), 3.07 (m, 1H), 2.87-2.81 (m 
1H), 2.01-1.94 (m, 1H), L76(m, 1H), 1.59-1.52 (m, 2H). 
10 MS (ESI+) 466 (M + + l, 100%). 
MMM 5 5 

4 H NMR (300 MHz, CD 3 0D) 8 8. 22 (s, 1H) , 7. 87 (s, 1H) , 7. 47 (d, J = 7. 9 Hz, 
1H), 7.30-7.17 (ra, 2H), 6.70 (d, J = 7. 7 Hz, 1H), 5.75 (brs, 2H), 4.05 (s 
, 3H), 3.98 (s, 3H), 3.72 (s, 3H), 3.67-3.65 (m, 1H), 3.59-3.57 (m, 1H), 3 
15 .47 (m, .lH), 3.11 (m, 1H), 2.94 (m, 1H), 2.11 (m, 1H), 1.82-1.66 (m, 3H). 
MS (ESI+) 538 (M + + l, 100%). 
^JS#iJ 5 6 

*H NMR (300 MHz, CD 3 0D) 5 8.50 (s, 1H), 8.42 (s, 1H), 7.51 (d, J = 8. 0 Hz, 
1H), 7.36-7.24 (m, 2H), 7.00 (d, J = 7. 7 Hz, 1H), 5.82 (brs, 2H), 3.88-3. 
20 18 (m, 5H), 3.81 (s, 3H), 2.14 (m, 1H), 1.84-1.74 (m, 3H). 
MS (ESI+) 509 (M+H-l, 100%). 

ni&®\ 5 7 

*H NMR (300 MHz, DMS0-d 6 ) 6 8.14 (d, J = 7. 3 Hz, 1H), 7.61-7.57 (m, 2H), 7 
.51 (dd, J = 1.2, 7.9 Hz, 1H), 7.38-7.13 (m, 3H), 6.64 (d, J = 6. 2 Hz, 1H) 
25 , 5.63 (brs, 2H), 3.69-3.62 (m, 4H), 3.33 (m, 1H), 3.24-3.17 (m, 1H), 3.05 
(m, 1H), 2.87 (ra, 1H), 1.91 (m, 1H), 1.74 (ra, 1H), 1.53 (m, 2H). 
MS (ESI+) 422 (M + + l, 100%). 
5 8 

l H NMR (400 MHz, DMSO-de) 5 8.23 (d. J = 8. 1 Hz, 1H), 8.10 (bs, 3H), 7.91 
30 , (d, J = 8.1 Hz, 1H), 7.60 (m, 1H), 7.22 (ra, 1H), 6.63 (ra, 1H), 5.60 (s, 



WO 2005/051949 



PCT/JP2004/017828 



14 7 

2H), 3.57 (s, 3H), 3.50 (m, 1H), 3.49 (m, 1H), 3.24 (m, 1H), 3.08 (ra, 1H), 

2.92 (m, 1H), 2.33 (m, 1H), 1.89 (m, 1H), 1.60-1.55 (m, 2H) 
MS (ESI+) 484 (M + +l, 100%). 

mmffl s 9 

5 X H NMR (400 MHz, CD 3 0D) 5 8.14 (d, J = 8. 2 Hz, 1H), 7.71 (d, J = 8. 2 Hz, 1 
H), 7.51 (dd, J = 7.9 and 1.3 Hz, 1H), 7.33 (ddd, J = 7.9, 7.9 and 1.3 Hz, 
1H), 7.27 (ddd, J = 7.9, 7.9 and 1.3 Hz, 1H), 6.95 (d, J = 7. 9 Hz, 1H), 5 
.77 (s, 2H), 4.43 (q, J = 7. 1 Hz, 2H), 3.90 (s, 3H), 3.85 (brs, 1H), 3.80 
(s, 3H), 3.54-3.52 (ra, 2H), 3.42-3.39 (m, 1H), 3.14-3.08 (m, 1H), 2.15-2.1 

10 3 (ra, 1H), 1.88-1.84 (m, 1H), 1.74-1.67 (m, 2H), 1.43 (t, J = 7. 1 Hz, 3H). 
MS(ESI + ) 524 Qf + 1, 54%), 400 (77%), 125 (100%). 

mmm 6 o 

* 

l H NMR (400 MHz, CD 3 0D) 5 7.88 (dd, J = 8. 8 and 1. 6 Hz, 1H), 7.49 (dd, J = 
7.9 and 1.3 Hz, 1H)., 7.30 (ddd, J = 7. 9, 7.9 and 1.3 Hz, 1H), 7.23 (ddd, J 
15 = 7.9, 7.9 and 1.3 Hz, 1H), 6.80 (d, J = 7. 9 Hz, 1H), 5.74 (s, 2H), 4.46 
(q, J = 7.1 Hz, 2H), 3.88-3.85 (m, 3H), 3.76-3.73 (m, 1H), 3.51 (brs, 1H), 
3.20 (brs, 2H), 3.02 (brs, 1H), 2.12 (brs, 1H), 1.81 (brs, 1H), 1.69-1.65 
(m, 2H), 1.41 (t, J = 7. 1 Hz, 3H). 
MS(ESI + ) 530 (M+ + 1, 89%), 406 (69%), 125 (100%). 
20 1 

1 H NMR (400 MHz, DMSO-d 6 ) 5 8. 79 (s, 1H) , 8. 12-8. 09 (ra, 3H) , 7. 74 (m, 1H) 
, 7.6Q (m, 1H), 7.23 (m, 1H), 6.65 (ra, 1H), 5.58 (s, 2H), 3.92 (s, 3H), 3. 
69 (m, 1H), 3.66 (s, 3H), 3.42 (m, 1H), 3.22 (m, 1H), 3.11 (ra, 1H), 2.91 ( 
ra, 1H), 2.45 (m, 1H), 1.80 (m, 1H), 1.59-1.55 (m, 2H) 
25 MS (ESI+) 498 (M + +l, 100%). 

. mmm 6 2 

l H NMR (300 MHz, DMSO) 5 8.24 (d, J = 8. 3 Hz, 1H), 8.19 (brs, 1H), 8.01 ( 
dd, J = 1.5, 8.4 Hz, 1H), 7.52 (dd, J = 1. 5, 8.1 Hz, 1H), 7.33-7.20 (m, 2H 
) , 6. 69 (d, J = 6. 6 Hz, 1H) , 5. 64 (brs, 2H) , 4. 73 (brs, 2H) , 3. 93-3. 19 (m, 
30 . 13H), 3.71 (s, 3H), 3.10-3.05 (m, 1H), 2.88-2.81 (m, 1H), 2.01-1.90 (ra, 1 
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H), 1.77 (m 1H), 1.55 (m, 2H). 
MS (ESI+) 579 (M + + l, 100%). 
3 

l H NMR (400 MHz, CD 3 0D) 6 8.39 (m, 1H), 8.30 (ra, 1H), 8.03 (m, 1H), 7.49 
5 (m, 1H), 7.31 (m, 1H), 7.23 (m, 1H), 6.77 (m, 1H), 6.07 (s, 2H), 5.78 (s, 
2H), 3.86 (s, 3H), 3.81 (m, 1H), 3.68 (m, 1H), 3.50 (m, 1H), 3.15 (ra, 1H), 
2.14 (m, 1H), 1.83 (ra, 1H), 1.72-1.64 (m, 2H), 1.33 (m, 1H), 1.25 (s, 9H) 
MS (ESI+) 580 (M*+l, 100%). 
6 4 

10 1 H NMR (400 MHz, CD 3 0D) 5 8.45 (m, 1H), 8.24 (s, 1H), 8.02 (ra, 1H), 7.57 
(m, 1H), 7.13 (ra, 1H), 7.04 (m, 1H), 6.81 (m, 1H), 5.72 (s, 2H), 4.23 (1, 
J = 7. 08 Hz, 2H) , 3. 93 (m, 1H) , 3. 78 (s, 3H) , 3. 63 (m, 1H) , 3. 52 (m, 1H) , 
3.35 (ra, 1H). 3.18 (m, 1H), 2.18 (ra, 1H), 1.95 (m, 1H) , 1.75-1.71 (m, 2H), 
1. 69 (d, J = 5. 4Hz, 3H) , 1. 33 (m, 3H) . 

15 MS (ESI+) 600 (M + +l, 100%). 
mifcffl 6 5 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.32 (bs, 3H), 8.05 (d, J = 1. 7Hz, 1H), 7.55- 
7.43 (ra, 3H), 7.31-7.18 (m, 2H), 6.63 (d, J = 7.0Hz, 1H), 5.63 (s, 2H), 3. 
73 (s, 2H), 3.70-3.67 (ra, 1H), 3.60 (s, 3H), 3.40-3.17 (ra, 2H), 3.08-3.05 
20 (in, 1H), 2.85-2.81 (m, 1H), 1.96-1.92 (m, 1H), 1.76-1.73 (m, 1H), 1.56-1.5 
1 (ra, 2H). 

MS (ESI+) 480 (M + +l, 100%). 
HJ£#!] 6 6 

*H NMR (300 MHz, DMSO-de) S 8.38 (bs, 3H), 8.08 (d, J= 1. 9Hz, 1H), 7.56- 
25 7. 44 (m, 3H) , 7. 32-7. 14 (m, 2H) , 6. 66 (d, J = 6. 8Hz, 1H) , 5. 63 (s, 2H) , 4. 
09 (dd, J = 7. 2, 14. 1Hz, 2H) , 3. 83 (s, 2H) , 3. 67-3. 65 (m, 1H) , 3. 66 (s, 3H 
), 3.29-3.22 (m, 2H), 3.07-3.05 (ra, 1H), 2.84-2.81 (ra, 1H), 1.95-1.93 (m, 
1H) , 1. 76-1. 74 (m, 1H) , 1. 57-1. 53 (m, 2H) , 1. 19 (d, J = 7. OHz, 3H) . 

* 

MS (ESI+) 508 (M + +l, 100%). 

30 mmm 6 7 
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1 H NMR (300 MHz, DMSO-d 6 ) 8 8. 50 (s, 1H) , 8. 28 (brs, 3H) , 7. 58 (dd, J = 5 
. 1 and 8. 8 Hz, 1H) , 7. 20 (td, J = 3. 0 and 8. 5 Hz, 1H) , 7. 05 (s, 1H) , 6. 62 
(dd, J = 2. 9 and 9. 3 Hz, 1H) , 5. 53 (dd, J = 17. 9 and 18. 1 Hz, 2H) , 3. 96 (s 
, 3H) , 3. 75-3. 65 (m, 1H) , 3. 64 (s, 3H) , 3. 50-3. 40 (m, 1H) , 3. 30-3. 18 (ra, 1 
5 H), 3.15-3.05 (m, 1H), 2.95-2.85 (m, 1H), 2.00-1.90 (ra, 1H), 1.85-1.70 (m, 
1H), 1.65-1.45 (m, 2H). 
MS (ESI+) 514 Ot+1, 100%). 
MMM 6 8 

1 H NMR (300 MHz, DMSO-d 6 ) 5 8. 36 (d, J = 1. 7 Hz, 1H) , 8. 29 (brs, 3H) , 7. 5 
10 8 (d, J = 1.7 Hz, 1H), 7.57 (dd, J = 5. 1 and 8.7 Hz, 1H), 7.20 (td, J = 2. 
9 and 8.5 Hz, 1H), 6.65 (dd, J = 2.9 and 9.3 Hz, 1H), 5.55 (dd, J = 17.9 a 
nd 18.1 Hz, 2H), 3.93 (s, 3H), 3.79 (s, 3H), 3.72-3.62 (m, 1H), 3.45-3.35 
(m, 1H), 3.30-3.18 (ra, 1H), 3.15-3.05 (m, 1H), 2.95-2.85 (m, 1H), 2.00-1.9 
0 (ra, 1H), 1.82-1.70 (m, 1H), 1.68-1.42 (m, 2H). 
15 MS (ESI+) 514 Or+1, 100%). 

mmm e 9 

1 H NMR (400 MHz, CD 3 OD) 6 8. 32 (ra, 1H) , 8: 26 (s, 1H) , 7. 96 (m, 1H) , 7. 42 
(m, 1H), 6.99 (ra, 1H), 6.53 (ra, 1H). 5.61 (s, 2H), 4.38 (ra, 1H), 4.31 (ra, 
1H), 3.95 (m, 1H), 3.69 (s. 3H), 3.59-3.56 (ra, 3H), 3.48-3.40 (m, 2H), 3.2 
20 6-3.40 (ra, 2H), 3.26-3.21 (ra, 2H), 3.05-2.98 (m, 1H), 2.03 (ra, 1H), 1.75 ( 
m, 1H), 1.68-1.55 (m, 2H) 
MS (ESI+) 558 Qt+l, 100%). 

mmm 7 0 

1 H NMR (400 MHz, DMSO-dg) 5 8. 27 (m, 1H) , 8. 19 (bs, 3H) , 8. 04 (ra, 1H) , 7. 
25 61 (m, 1H), 7.23 (m, 1H), 6.65 (m, 1H), 5.60 (s, 2H), 4.68-4.66 (m, 2H), 3 
.72 (s, 3H), 3.60-3.45 (m, 5H), 3.26 (m, 1H), 3.13 (ra,lH), 2.71 (s, 6H), 2 
.08 (m, 1H), 1.89 (ra, 1H), 1.63-1.55 (ra, 2H) 
MS (ESI+) 555 (M^+l, 100%). 

mmm 7 1 

30 X H NMR (300 MHz, DMSO-de) 5 8.13 (s, 1H), 7.83 (s, 1H), 7.60 (dd, J = 5. 1, 
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8. 0 Hz, 1H) , 7. 24-7. 12 (m, 1H) , 6. 65 (dd, J = 2. 9, 9. 3 Hz, 1H) , 5. 59 (brs 
2H), 3.70 (s, 3H), 3.65-3.55 (ra, 1H), 3.49-3.43 (m, 1H), 3.28-3.21 (ra, 1 
H), 3.09-3.05 (m, 1H), 2.95-2.89 (m, 1H), 1.94 (m, 1H), 1.72-1.62 (m, 2H), 
1.51-1.49 (m, 1H). 
5 MS (ESI+) 528 (M + +l, 100%). 
MMM 7 2 

l H NMR (300 MHz, DMSO-de) 5 8.14 (d, J = 1. 3 Hz, 1H), 7.81 (d, J = 1. 3 Hz, 
1H) , 7. 58 (dd, J = 5. 0, 9. 3 Hz, 1H) , 7. 23-7. 17 (m, 1H) , 6. 68 (dd, J = 2. 9 
, 9.3 Hz, 1H), 5.62 (d, J = 17.4 HZ, 1H), 5.54 (d, J = 17.4 Hz, 1H), 3.96 
10 (s, 3H), 3.92 (s, 3H), 3.70 (s, 3H), 3.67-3.63 (m, 1H), 3.55-3.45 (m, 1H), 
3.24-3.17 (m, 1H), 3.03-2.99 (m, 1H), 2.83-2.77 (m, 1H), 1.92-1.78 (m, 2H 
), 1.60-1:54 (m, 2H). 
MS (ESI+) 556 (M + + l, 100%). 

mmmi 2 tmm<o^x\ n^-r^0^m^m^mmm7 3~s 5©ft 

15 -g^J&^J&Lfco 
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MM 7 3 

mm 7 4 



mm7 5 
mm 7 6 

mmi 7 
mm7 8 

;^7 9 

mm 8 o 
8 1 

mm 8 2 



mms 3 



8 4 



mm 8 5 




8- 



7- 



8-OCHF 2 
7-C(0)NH 2 

7- CN 

cT^N— (O)C 

8- C(0)NMe 2 
7-CH 2 OMe 

7-C0 2 Et 



7-C0 2 (i-Pr) 
7-C0 2 (i-Bu) 

O. 

0(0)C 




7-C0 2 CH(Me)CH(Me) 2 



7- 



0(0)C 



H 2 ) 3 OEt 



8 4 
##$J 1 O O 

9 9 

0mm 1 O 2 

#3§-#] 1 O 3 

10 4 

###IJ 1 O 6 

##$J 10 8 
tflj 1 O 9 

1 1 O 
###>J1 1 1 



1 1 2 



## #J 1 1 3 



mm 7 3 

'H NMR (300 MHz, CD 3 0D) 6 7.87 (d, J = 2.9 Hz, 1H), 7.66-7.59 (ra, 1H), 7.5 
0 (dd, J = 1.5, 8.0 Hz, 1H), 7.39 (dd, J = 2.9, 9.2 Hz, 1H), 7.35-7.10 (ra, 
3H), 6.67 (dd, J = 1.4, 7.7 Hz, 1H), 5.64 (brs, 2H), 3.69-3.58 (m, 1H), 3 
.61 (s, 3H), 3.38-3.20 (m, 2H), 3.10-3.06 (m, 1H), 2.88-2.81 (ra, 1H), 1.95 
-1.89 (ra, 1H), 1.75 (ra, 1H), 1.61-1.51 (m, 2H). 



WO 2005/051949 



PCT/JP2004/017828 



15 2 

MS (ESI+) 488 (M + + l, 100%). 

mmm 1 4 

l H NMR (400 MHz, CD 3 0D) 5 8.46 (d, J = 7. 8 Hz, 1H), 8.16 (brs, 1H), 7.92 ( 
d, J = 7.8 Hz, 1H), 7.51 (d, J = 7.8 Hz, 1H), 7.39-7.28 (m, 1H), 7.22-7.08 
(m, 2H), 5.75 (brs, 2H), 4.01-3.93 (m, 2H), 3.83-2.97 (m, 6H), 2.17 (m, 1 
H), 1.88 (m, 1H), 1.74 (m, 2H). 
MS (ESI+) 465 (M + + l, 100%). 



5 

X H NMR (300 MHz, CD 3 OD) 5 8. 52-8. 49 (m, 1H) , 8. 07 (brs, 1H) , 7. 72 (brd, J 
10 =8.3 Hz, 1H), 7.49 (brd, J = 7. 9 Hz, 1H), 7.35-7.15 (m, 2H), 6.99-6.97 (m 
1H), 5.78 (brs, 2H) , 3.95-3.91 (m, 1H), 3.66 (s, 3H), 3.59-3.53 (m, 2H), 
3.47-3.34 (ra, 1H), 3.16 (ra, 1H), 2.15 (m, 1H), 1.85-1.70 (m, 3H). 
MS (ESI + ) 447 (M + + l, 100%). 

mmm 7 6 

15 *H NMR (300 MHz, CD 3 0D) 5 8.67 (m, 1H), 7.78-7.75 (ra, 2H), 7.52-7.44 (m, 1 
H), 7.36-7.27 (m, 2H), 7.06 (ra, 1H), 5.68-5.58 (m, 2H), 4.14-4.10 (ra, 1H), 

3.86-3.24 (ra, 12H), 3.65 (s, 3H), 2.15 (brs, 1H), 1.90-1.74 (ra, 3H). 
MS (ESI+) 535 (M + +l, 100%). 

mmm 7 7 

20 *H NMR (300 MHz, CD 3 OD) 8 8. 60-8. 53 (m, 1H) , 7. 80-7. 66 (m, 2H) , 7. 41 (d, J 
= 7. 9 Hz, 1H) , 7. 27-7. 13 (m, 2H) , 7. 10-6. 98 (m, 1H) , 5. 63-5. 42 (m, 2H) , 4. 
01 (m, 1H), 3.64-3.55 (ra, 2H), 3.55 (s, 3H), 3.49-3.46 (ra, 1H), 3.31 (ra, 1 
H), 3.09 (s, 3H), 3.05 (s, 3H), 2.05 (m, 1H), 1.84-1.68 (m, 3H). 
MS (ESI + ) 493 (M + + l, 100%). 

25 mmm 7 s 

>H NMR (300 MHz, CD 3 0D) 8. 37 (d, J = 8. 1 Hz, 1H) , 7. 66 (brs, 1H) , 7. 50 (dd, 
J = 1.3, 8.1 Hz, 1H), 7.45 (brd, J = 8. 0 Hz, 1H), 7.36-7.26 (ra, 2H), 7.06 
(d, J = 7. 5 Hz, 1H) , 5. 80 (brs, 2H) , 4. 65 (brs, 2H) , 3. 99 (d, J = 9. 9 Hz, 
1H), 3.74 (s, 3H), 3.74-3.71 (m, 3H), 3.47 (s, 3H), 3.24-3.17 (ra 1H), 2.16 
30 (m, 1H), 1.88-1.72 (ra, 3H) . 
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MS (ESI+) 466 (M + + l, 000%). 

mMm 7 9 

*H NMR (400 MHz, DMS0-d 6 ) 5 8. 25 (d, J = 8. 2 Hz, 1H) , 8. 08 (d, J = 1. 2 Hz, 
1H), 7.92 (dd, J = 1.2, 8.2 Hz, 1H), 7.53 (dd, J = 1. 1, 7.9 Hz, 1H), 7.32 
5 -7.22 (ra, 2H), 6.71 (d, J = 6. 7 Hz, 1H), 5.65 (d, J = 17. 1 Hz, 1H), 5.58 ( 
d, J = 17. 1 Hz, 1H) , 4. 39 (dd, J = 7. 0, 14. 1 Hz, 2H) , 3. 93-3. 66 (m, 1H) , 3 
.68 (s, 3H), 3.26 (brs, 1H), 3.25-3.22 (m, 1H), 3.09-3.06 (m, 1H), 2.89-2. 
82 (m, 1H), 1.96 (ra, 1H), 1.79-1.75 (m, 1H), 1.64-1.52 (m, 2H), 1.38 (t, J 

= 7. 0 Hz, 3H) . 
10 MS (ESI+) 494 (M + + l, 100%). 
H»J 8 0 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.31 (d, J = 8. 0 Hz, 1H), 8.14 (d, J = 1. 3 Hz, 
IH), 7.97 (dd, J = 1.3, 8.0 Hz, 1H), 7.59 (dd, J = 1.3, 7.9 Hz, 1H), 7.40 
-7.28 (m, 2H), 6.77 (d, J = 6.2 Hz, IH), 5.76 (d, J = 17.8 Hz, IH), 5.65 ( 
15 d, J= 17.8 Hz, 1H), 5.31-5.22 (ra, IH), 3.75 (s, 3H), 3.59-3.50 (ra, IH), 3 
.40-3.12 (m, 2H), 3.12 (ra, IH), 2.94-2.87 (ra, IH), 2.08-1.97 (ra, IH), 1.82 

(m, IH) , 1. 67-1. 61 (m, 2H) , 1. 43 (d, J = 6. 2 Hz, 6H) . 
MS (ESI+) 508 (M + + l, 100%). 



20 l H NMR (300 MHz, DMSO-d 6 ) 5 8. 24 (d, J = 8. 3 Hz, IH) , 8. 08 (d, J = 1. 1 Hz, 
IH), 7.92 (dd, J = 1.1, 8.3 Hz, IH), 7.51 (dd, J = 1. 3, 8.0 Hz, IH), 7.33 
-7.17 (ra, 2H), 6.69 (d, J = 6.2 Hz, IH), 5.65 (d, J = 17.8 Hz, IH), 5.59 ( 
d, J = 17.8 Hz, IH), 4.12 (d, J = 6.6 Hz, 2H), 3.67 (s, 3H), 3.51-3.43 (m, 
IH), 3.37-3.19 (m, 2H), 3.09-3.05 (ra, IH) , 2.87-2.81 (ra, IH), 2.11-1.90 ( 
25 m, 2H), 1.74 (m, IH), 1.59-1.56 (ra, 2H), 1.00 (d, J= 15. 8 Hz, 6H). 
MS (ESI+) 522 (M + +l, 100%). 
HWJ 8 2 

ll U NMR (300 MHz, DMSO-d 6 ) 5 8.25 (d, J = 8. 0 Hz, IH), 8.07 (d, J = 1. 3 Hz 
IH), 7.91 (dd, J= 1.3, 8.0 Hz, IH), 7.51 (dd, J= 1.3, 8.1Hz, IH), 7.3 
30 2-7. 20 (ra, 2H) , 6. 70 (d, J = 7. 4 Hz, IH) , 5. 65 (d, J = 17. 4 Hz, IH) , 5. 58 
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(d, J = 17.4 Hz, 1H), 4.37-4.18 (m, 3H) , 3.83-3.76 (ra, 1H), 3.72-3.64 (ra, 
2H), 3.67 (s, 3H), 3.32-3.19 (m, 2H), 3.05 (ra, 1H), 2.83-2.80 (m, 1H), 2.0 



7-1.54 (ra, 8H). 
MS (ESI+) 550 (M + + l, 100%). 



mm 8 3 

l E NMR (300 MHz, DMS0-d 6 ) 6 8. 24 (d, J = 8. 3 Hz, 1H) , 8. 07 (d, J = 1. 1 Hz, 
1H), 7.91 (dd, J = 1.1, 8.3 Hz, 1H), 7.51 (dd, J = 1. 3, 7.9 Hz, 1H), 7.33 
-7. 20 (ra, 2H) , 6. 69 (d, J = 6. 0 Hz, 1H) , 5. 69-5. 56 (ra, 2H) , 4. 99-4. 92 (m, 
1H), 3.67 (s, 3H), 3.73-3.63 (m, 1H), 3. 51-3. 42 (ra, 1H), 3.37-3.19 (m, 2H) 
, 2.84-2.81 (ra, 1H), 2.01-1.91 (ra, 2H), 1.75 (ra, 1H), 1.54 (m, 2H), 1.27 ( 
d, J = 6.4 Hz, 3H), 0.97 (dd, J = 3. 5, 6.6 Hz, 6H). 
MS (ESI+) 536 (M + + l, 100%). 



4 

15 Hi NMR (300 MHz, DMS0-d 6 ) 5 8. 25 (d, J = 8. 0 Hz, 1H) , 8. 07 (brs, 1H) , 7. 92 
(dd, J = 0.7, 8.0 Hz, 1H), 7.51 (d, J = 7. 9 Hz, 1H), 7.32-7.20 (ra, 2H), 6 
.70 (d, J = 7.7 Hz, 1H), 5.64 (d, J = 17. 0 Hz, 1H), 5.57 (d, J = 17.0 Hz, 
1H), 4.17 (d, J = 7. 1 Hz, 2H), 3.67 (s, 3H), 3.67 (ra, 1H), 3.33-3.19 (m, 2 
H), 3.08-3. 04 (ra, 1H), 2.86-2.80 (m, 1H), 1.95 (ra, 1H), 1.74(ra, 1H), 1.60- 
20 1.54 (m, 2H), 1.33-1.22 (m, 1H), 0.62-0.56 (m, 2H), 0.41-0.36 (m, 2H). 
MS (ESI + ) 520 (M + + l, 100%). 



ij 8 5 

l H NMR (300 MHz, DMS0-d 6 ) 5 8.19 (d, J = 8. 1 Hz, 1H), 8.01 (d, J = 1. 3 Hz, 
1H), 7.86 (dd, J = 1.3, 8.1 Hz, 1H), 7.46 (dd, J = 1. 1, 7.9 Hz, 1H), 7.28 
25 -7.14 (ra, 2H), 6.64 (d, J = 6. 4 Hz, 1H), 5.59 (d, J = 17. 2 Hz, 1H), 5.53 ( 

d, J = 17.2 Hz, 1H), 4.33 (ra, 2H), 3.70-3.59 (ra, 1H), 3.61 (s, 3H), 3.47 ( 

t, J = 6.2 Hz, 2H), 3.37 (dd, J = 7. 0, 14.1 Hz, 2H), 3.27-3.14 (ra, 2H), 3. 

03-2.99 (ra, 1H), 2.81-2.75 (m, 1H), 1.97-1.84 (m, 3H), 1.70 (ra, 1H), 1.55- 

1.48 (m, 2H), 1.04 (t, J = 7. OHz, 3H). 
30 MS (ESI+) 552 (M + + l, 100%). 



WO 2005/051949 



PCT/JP2004/0 17828 



15 5 



ms 6 



2-[(3R)-3-T 5: J \**<y /H-fr-Q-f n P^VS^-fi-* f/M-^^y 




NHBoc 




MsOH 
NH 2 



CT OH 



O^OH 



2-{(3R)-3[(tert-^ Y^Hj^^M T % J ] *<<V S> V- W /H -3- (2-* n P 
#^(1.5 g)<Dl, 4— SWM^CBO mL)|§?R^^^^^^Sft(770ML)«r« 

1 H NMR (400 MHz, DMSO-cQ 5 8. 72 (s, 1H) , 8. 09 (m, 1H) , 7. 92 (bs, 3H) , 7. 
68 (m, 1H), 7.53 (m, 1H) , 7.32-7.24 (ra, 2H), 6.70 (ra, 1H), 5.62 (s, 2H), 3 
.70 (ra, 1H), 3.67 (s, 3H), 3.38 (m, 1H), 3. 19-3. 16 (ra, 2H), 2.90 (m, 1H), 
2.33 (s, 3H), 1.95 (ra, 1H), 1.75 (ra, 1H), 1.53-1.47 (ra, 2H) 

* 

MS (ESI+) 466 (M + +l, 100%) . 

mmm 8 7 

2- [ (3R) -3-T 5 / fcT*<!7 v ; ^-W^]-3-(2-^ n n-5-7;^P^y^)"5-^ ^ 
-4-^y-4,5-^t KP-3H--T V ^-8-# /^>m 
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&m 8 6 1 mm(D^mx\ mm<o^m (447 mg ) & &&mw- 1 u-t#fc 0 

l H NMR (400 MHz, DMS0-d 6 ) 5 8.77 (s, 1H), 8.09 (m, 1H), 7.95 (bs, 3H), 7. 
70 (m, 1H), 7.61 (m, 1H), 7.23 (m, 1H), 6.64 (m, 1H), 5.57 (s, 2H), 3.70 ( 
5 m, 1H), 3.66 (s, 3H), 3.46 (ra, 1H), 3.24-3.19 (m, 2H), 2.93 (m, 1H), 1.95 
(m, 1H), 1.75 (m, 1H), 1.58-1.53 (m, 2H) 
MS (ESI+) 484 (ftf+1, 100%) . 
mMM 8 8 

2- [ (3R) -3-T ^ J V^V itls-l-J M-*-{2-* a D "5-7 /V* v<WM -8-7 fr* 
10 n-5-^ 5-^t KH-3H-T 5 *V[4, 5-c]3V P ^-7-*/U*M 







MsOH 

NHBoc HOy^-^ HHz 

OF O F 

mm s6t mm<o^mx\ mm<D<t&yo u. 2 g) ufc„ 

l H NMR (400 MHz, CD 3 0D) 8 8.15 (d, J=5. 9Hz, 1H), 8.00 (d, J= 12 Hz, 1H), 
15 7.53-7.49 (m, 1H), 7.13-7.06 (m, 1H), 6.68-6.63 (m, 1H), 5.74-5.65 (m, 2H 
), 3.85-3.78 (m, 1H), 3.75 (s, 3H), 3.62-3.52 (m, 1H), 3.40-3.21 (m, 2H), 
3.12-3.01 (m, 1H), 2.70 (s, 3H), 2.17-2.10 (m, 1H), 1.90-1.80 (ra, 1H), 1.7 

8-1.63 (m, 2H). 

MS (ESI+) 502 (M++1, 100%) . 

20 Mtfoffl 8 9 

2-[(3R)-3-T 5 / K°^V i?f-l-4A']-3-Q-f 13 V'<l'i?M-Gr~*?-A>-4r**y- 
4,5-^fc Kp-3H-^*V[4,5-c]*/ y ^-8-*>U*#^5 K b P 7/U*n|» 
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PCT/JP2004/0 17828 



15 7 



CI 



10 



15 



20 




>-N ) 



NHBoc 




tert-^/W{(3R)-l-[8-(T 5 J % JVOS-JV)-'*-®-* n P-<^/V)-5-* f/M 
5-3? fc K a -3H-^T 5 *V [4, 5-c]^/ y >-2— fcV*P *Jl/-*-' f /W 
_ b (23. 9 mg) It 4N4SSfe/ 1 , 4 -^^^^(2 ml) SrJP^.. 25 «Ct? 

^-UtiiL, ^M<Oty&ty>i (8. 2 mg) §r h y ^/^ag^gfe^i: Uttfc, 
X H NMR (300 MHz, CD 3 0D) 6 8. 73 (d, J = 2. 2 Hz, 1H) , 8. 09 (dd, J = 2. 2, 9. 0 

Hz, 1H), 7.66 (d, J = 9.0 Hz, 1H), 7.45 (dd, J = 1.1, 7.9 Hz, 1H), 7.28-7 
.09 (m, 2H), 6.65 (d, J = 6. 4 Hz, 1H), 5.43 (d, J = 17. 2 Hz, 1H), 5.35 (d, 

J= 17.2 Hz, 1H), 3.77-3.72 (m, 1H), 3.70 (s, 3H), 3.64-3.61 (m, 1H), 3.4 
3-3.34 (m, 1H), 3.07-3.04 (m, 1H), 2.97-2.91 (m 1H), 2.09 (m, 1H), 1.85-1. 
63 (m, 3H). 

MS (ESI+) 465 (M + +l, 100%). 

mmm 9 0 

2-[(3R)-3-T 5 / t°^y v J V-W/^]-3-(2-^ n B^yS?^)-B-^f^-6, 9-S?fc K 
a -3H-7 a [3, 4-g] 4 5 *V [4, 5-c] * / y ^-4, 7-v?^"^: 




Me 




NHBec Q 

fcH o 

tert-^/V{(3R)-l-[3-(2-^ n n^VvW-5-/- 7-^^y-4, 5, 7, 9- 

rh7tKn -3H-^ n [3, 4-g] 5 *V [4, 5-c] */V M \f*< V S^-W ^ 

( 3> 7 mg )(£>^nP/JvW*(l mD^^^N^^/l, 4 -i?^-#f-^< 
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MS (ESI+) 496 (T+l, 100%) . 

il 9 l 



(5- * f;w2-t^ y-i, a-i?*-* >u) y ^ 2- [ or) -s-t ^ / tv< y s> 

y-H;V]-3-(2-^P-5-7/VtP'<y^)-5-^^-^y-4 1 5^t K*- 




Q 



NHBoc 




0 c >a 



Q HC 
NH 2 



(5-7< y-1, 3-$?** y 7V) ^ ^2- [ (3R) -3- (tert-^ b 

1Q ;WJ *~ /V ,) r ^ /] t;v<y ^^-W/H-3-(2-^ a a-5-7/^n^^^)-5-^^ 

^(53 mg )©^n*;VA(2 mDftWNti/l, 4-i^M^(2 mD&^T 

y/v-eft*. WitU mmoik&Vo (24.4 mg) SraU!t6Hflsi: b-C#/t. 

15 X H M4R (400 MHz, CH 3 0D) 5 8.95 (s, 1H), 8.26 (m, 1H), 7.75 (m, 1H), 7.52 
(m, 1H), 7.10 (m, 1H), 6.62 (m, 1H), 5.69 (s, 2H), 5. 00 (s, 2H), 3.81 (m, 
1H), 3.78 (s, 3H), 3.56 (m, 1H), 3.10 (m, 1H), 2.29 (s, 3H), 2.15 (m, 2H), 

1. 86 (m, 1H), 1.73-1.71 (m, 3H) 
MS (ESI+) 596 Cir+1, 100%) . 

20 mmm 92 

2-C(3R)-3-T ^ / 5?^-W/H-3-(2-^ D a -%-7 >V*u^I/*JjV) -5-* *f-JV 

-3, 6-S>fc Kn-4H-^;^[4,5-c]-l,6-t7fP^y-4-ty b9 7^B«* 
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CI 



10 



15 




NHBoc 




I > TFA 



N 



NH 2 



20 



1 H NMR (400 MHz, CD 3 0D) 6 9.30 (s, 1H), 8.46-8.58 (m, 1H), 7.75-7.66 (m, 
1H), 7.46-7.35 (m, 1H), 7.04-6.97 (m, 1H), 6.56-6.48 (m, 1H), 5.65-5.53 (m 
, 2H), 3.68 (s, 3H), 3.61-2.90 (m, 5H), 2.08-1.95 (ra, 1H), 1.85-1.51 (m, 3 

H). 

MS (ESI+) 441 (M*+l, 100%) . 

mmm 9 3 

2-[(3R)-3-T / &<y v ? ^-W/H"3-(2-^ n u^VSW-6-;* b^rv-5-^ f-* 
-4-^y-4,5-^fc Ko-3H--f ^/[4,5-c]^/ V ^-7-^7^#Vi 
2-[(3R)-3-T^ / ^V-W/H-3-(2-^ a n-^vV^-e-t KP^-5-/f 

/W4 _^-^y-4,5-^fc F*-3IW 5 *V [4, 5-c] / U ^-7-^7^#^ 

C, X) 

Me 

Q HCI + HO. 
NH 2 HO- 





O HCI 
NH 2 



^jv 2-[(3R)-3-T 5: J v^-W;k]-3-(2-* n fdf^ 

-5-^^-/W4-^^y-4,5-^t Ka-3H-f ^^[4,5-c]^y 5 ^-7-*^*^V- 

b(84.i ■g>fcse«inifciW!f**. £B««««rjp«afi«T, siwmwtfc. ®w 

*fc»*IU 5»tfc. tbHfc efefift^T^tS r i: ia oT, 2-[(3R 
)_ 3 _ T 5 / tr^y ^^-W/l^]-3-(2-^ P a^iW-e-t KB^W ^/U-4- 
^y-4,5-v?t KP-3H— f ^ *V [4, 5-c] * / U HfflK* ( 40 - lm <? 



^/H-3-(2-^o^^)-6^ h^V-5-^^-4-^y-4,5-v?fc K P -3H— f 
5*V[4,5-c]^ / U is-l-U ^^(28:3 mg)&££.@#£ LT#fc 0 

2- [ or) -3-r 5: y tr-< y v?y-H^-3-(2-^pp /< ^)- 6 ^ h^-s-^^ 



WO 2005/051949 
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16 0 



-4-^y-4,5-v^ K P -3H--Y 5; [4, 5-c] J V 

"H NMR (400 MHz, CD 3 OD) 8 8. 17 (d, J = 8. 2 Hz, 1H) , 7. 74 (d, J = 8. 2 Hz, 1H 

), 7.51 (d, J = 7.9 Hz, 1H), 7.37-7.29 (m, 2H), 7.08 (brs, 1H), 5.77 (brs, 
2H), 4.02 (brs, 1H), 3.90 (s, 3H), 3.81 (s, 3H), 3.59-3.40 (m, 3H), 3.22 
5 (brs, 1H), 2.18 (brs, 1H), 1.88 (brs, 1H), 1.74 (brs, 2H). 

MS (ESI + ) 496 (M + + 1, 25%), 372 (59%), 125 (100%). 

2-[(3R)-3-T5 / tT-^y v>>--W/K!-3-(2-^ p P^^)-6-t 
/W4 _^-^y- 4 ,5-^t F P -3H--Y [4, 5-c] ^ / P ^-7-*/l^J?^i 

l H NMR (400 MHz, CD 3 OD) 5 7. 88 (d, J = 8. 2 Hz, 1H) , 7. 80 (d, J = 8. 2 Hz, 1H 
10 ), 7.51 (dd, J = 7.9 and 1.3 Hz, 1H), 7.33 (ddd, J = 7. 9, 7.9 and 1.3 Hz, 
1H), 7.27 (ddd, J = 7.9, 7.9 and 1. 3 Hz, 1H), 6.96 (d, J = 7. 9, 1H), 5.77 
(s, 2H), 4.00 (s, 3H), 3.94 (brs, 1H), 3.56-3.53 (m, 1H), 3.45-3.35 (m, 2H 
), 3.16-3.11 (m, 1H), 2.16-2.14 (m, 1H), 1.92-1.85 (m, 1H), 1.74-1.68 (m, 
2H). 

15 MS (ESI + ) 482 (M + + 1, 25%), 358 (50%), 340 (32%), 125 (100%). 



20 



[ffl 9 4 

7 -[(3R)-3-T^ J I?"*? i^-l-^]-6-(2-^ P P-<^^)-2-(4-^ 

-4-^ fis-** y-2, iS.e-fhytK^^y C4, 5-d] If 7 9 P [ 
4 3-b3 fcfy ^^-3-^7/^^^^— b 4fcBfe*£ 

o X 3 

Me0(O)C-^N -< NHBoc 



Me 




MeO(0)C-^>^^N W 



HCI 



NH 2 



OMe 



^ ^ 7 _ { (3R ) _ 3 - [ (tert-^ b * V* T5/]^P S^- W -6- ( 

2-^tain^^/V)-2-(4-^ b ^r^y ^) -4-^ f/W5-t^ 4, 5, 6-f b 7 t 
Kn-Y 5 *V[4, 5-d] ✓ P [4, 3-b] tTP i?y-3-*/^^Vl/- b (40. 0 mg)04N 

25 H#srV*^*-^iuwi**. 5ia. ^itsriiao-c, »^ 
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16 1 

(26.7 mg) *&&MVfk LT#fc 0 
l H NMR (400 MHz, CD 3 0D) 5 ppm 7. 49 (ddd, J = 7. 9, 7. 9 and 1. 3 Hz, 1H) , 7. 44 

(d, J = 8.6 Hz, 2H), 7.34-7.19 (m, 2H), 6.87 (d, J = 8. 6 Hz, 2H), 6.75 (d 
J = 7.9 Hz, 1H), 5.85 (s, 2H), 5.81 (s, 2H), 3.98-3.95 (m, 6H), 3.90 (s, 

3H), 3.78-3.75 (m, 3H) , 3.54-3.46 (m, 1H), 3.20-2.95 (m, 3H), 2.13-2.10 ( 
ra, 1H), 1.83 (brs, 1H), 1.72-1.65 (m, 2H). 
MS (ESI + ) 590 (M + + 1, 100%). 



■Mm 9 5 

t 7-[(3R)-3-T 5 J tT^JJ 5?y-W^]-6-(2-^ P u^i?/U)-4-* 
^y-2 ( 4 ) 5 ) 6-ff7tKo^^/[4, 5-d] b? 7 ✓ P [4, 3-b] bT 5 v> S'-fr-* 



Me 



MeO(0)C 



o"X> 



O 




Q 



X Im^H > HCI 

MeO(0)CVr N W N u 
HN-N NH 2 



HN-N NHBoc 

* +A, 7-{(3R)-3-[(tert-^ Y*i/*»*-MT 5 /] tf^P M-6-(2- 
^ p n^vW-4-7 f;W5-t^f- y-2, 4, 5,6,-Tf7tKO'f5 *V[4, 5-d] t'7 
/ P [ 4) 3 -b] bTU ^y-H^VU- h (94. 6 mg) <D4N«/ 1 , 4 -S^^f-^ 

:^(3 iO»48l»nttiUfc. *H***U #feHfcE3#£^^c-^,W; 



(72.4 mg) b 



l H NMR (400 MHz, CD 3 0D) 8 7.49 (dd, J = 7. 9 and 1.3 Hz, 1H), 7.31 (ddd, J = 
7. 9, 7.9 and 1.3 Hz, 1H), 7.24 (ddd, J = 7. 9, 7.9 and 1.3 Hz, 1H), 6.86 ( 
d, J = 7. 9 Hz, 1H) , 5. 74 (s, 2H) , 3. 98 (s, 3H) , 3. 87 (s, 3H) , 3. 85-3. 73 (ra 
1H), 3.58-3.47 (m, 2H), 3.26-3.23 (ra, 1H), 3.08-3.04 (ra, 1H), 2.12 (brs, 
1H), 1.87-1.83 (m, 1H), 1.74-1.67 (ra, 2H). 
MS (ESI + ) 470 (M* + 1, 100%). 
9 6 

2-[(3R)-3-T 5 7 tf^y v>^-W/Kl-3-(2-^ n S-S^/^n-B- 



WO 2005/051949 
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16 2 



^ ^, /V _ 4 _^-^y_4, KD-3H--T ^ #V [4, 5-c] *J V l/-7-*A<tfl' 




N ' — \ 

'n^hci 

NH 2 




20 



2-[(3R)~3-T 5 / **<P ri-3rQr* * n^^)-6, 8-^/V 

ta-5-^;W4-^y-4,5-^t F n -3H-- Y =^[4, 5-c] P 



7 mg) §re^@^^ bT#fc 0 

l H NMR (400 MHz, CD 3 0D) 5 7.90 (dd, J = 8. 8 and 1.6 Hz, 1H), 7.49 (dd, J = 
7.9 and 1.3 Hz, 1H), 7.31 (ddd, J = 7. 9, 7.9 and 1.3 Hz, 1H), 7.24 (ddd, J 
10 = 7.9, 7.9 and 1.3 Hz, 1H), 6.84 (d, J = 7. 9 Hz, 1H), 5.74 (s, 2H), 3.89- 
3.86 (m, 3H), 3.79 (dd, J = 11.8 and 2.5 Hz, 1H), 3.55-3.53 (m, 1H), 3.36- 
3.30 On, 1H), 3.26-3.23 (m, 1H), 3.07-3.02 (m, 1H), 2.15-2.10 (m, 1H), 1.8 
2 (s, 1H), 1.70-1.66 (m, 2H). 

MS (ESI + ) 502 (M + + 1, 86%), 378 (68%), 125 (100%). 

15 9 7 

2-[(3R)-3-T 5 J K^V X2 B^y^)-«-7^to-5-^ ^ 

-4-^-^y-4,5-^t Kn-3H->f [4, 5-c] 3r / V 




CI 



NHBoc 
F s C(0)0(t-Bu) 




X) 



rf^O HCI 
C0 2 H NH2 



tert-^^ 2- { (3R) -3- [ (tert-/ h * V* A<*~M T $ J ] V & ^- W M 
[4,5-c]^ 7 y ^-9-*^^>WK7.7 mg) 1 . 4-^^^^( 

3 mL)^l2B#r^®bfc 0 tt*i:K£U Wb^fcHfrSr^^^-y^M* 
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<n\\&m (5. 2 mg) ^fifei^i tttfc 



10 



15 



20 



*H NMR (4O0MHz, CD 3 0D) 5 7.75-7.71 (m, 1H), 7.49-7.42 (ra, 2H), 7.28 (ddd, 
J = 7.9, 7.9 and 1.3 Hz, 1H), 7.20 (ddd, J = 7.9, 7.9 and 1.3 Hz, 1H), 6.7 
3 (d, J = 7.9 Hz, 1H), 5.77 (d, J = 16.5 Hz, 1H), 5.70 (d, J = 16.5 Hz, 1H 
), 3.75 (s, 3H), 3.70-3.57 (ra, 4H), 3.21-3.09 (m, 2H), 1.82-1.57 (m, 3H). 
MS (ESI + ) 484 (M + + 1, 100%). 
5J9 8 



25 



2-[(3R)-3-T 5: J fcT^y P u^<^M-8-y 7^X2-5-^ 

-4-^"^y-4, 5-i^fc Kn-3H-^ 5; [4, 5-c]=¥/ V ^-7-%/^^\ 

o c >0 

NHBoc 



t-Bu0 2 C 




H0 2 C 




tert-^^V- 2- { (3R) -3- [ (tert-^ h /l^^/V) T^/l^V v»^- W M 

[4, 5-c] =3p- J V As&*rS/ Is— V (57. 2 mg) <£4N:&^/ 1 , A-^^^^W. 

ftjitsrt^iotx ^Jg0>fl5-£* (46.1 mg) LT# 

l H NMR (4O0 MHz, CD 3 0D) 8 8. 14 (d, J = 5. 9 Hz, 1H) , 8. 04 (d, J = 10. 6 Hz, 1 
H) , 7. 50 (dd, J = 7. 9 and 1. 3 Hz, 1H) , 7. 32 (ddd, J = 7. 9, 7. 9 and 1. 3 Hz, 
1H), 7.24 (ddd, J = 7.9, 7.9 and 1.3 Hz, 1H), 6.86 (d, J = 7. 9 Hz, 1H), 5 
.76 (s, 2H), 3.84 (dd, J = 12. 2 and 3.4 Hz, 1H), 3.74 (s, 3H), 3.56-3.53 ( 
m, 1H), 3. 39-3.25 (m, 1H), 3.09-3.04 (m, 2H), 2.14 (brs, 1H), 1.86-1.81 (m 
, 1H), 1. 73-1.64 (ra, 2H). 
MS (ESI + ) 484 (M + + 1, 100%). 

mm 9 9 

2-[(3R)-3-T 5;t'^y (/ls]-3-(2-# P a ^/u) -9- t< h^iX-5-^ <f-)V 
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_4-^y-4,5-^t Ko-3H--f ^ *V [4, 5-c] ^ ./ V 



t- 



N W 

NHBoc 

OMe 



HQ 2 C 




rf^Q HCI 

NH 2 

OMe 



:-BuO(0)C 

tert-^/V 2- { (3R) -3- [ (tert-^ b T ^ / ] 5 3^- W M 

-3-(2-^ n n^v^-9-y b ^V-5-y f;W4-t^y-4, 5-v>t Kn-3lW 5: *V 
[4, 5-c] ^/!) >--7-#/K^i/ V— b (122. 1 rag) tf>4Ni£m/ 1 , 

$K6 mL)^36%i£^ (3 mD&JBX.. ^m^90°C\Z.X s lB#P^#bfc 0 S/S^Sr 
^*P^. m^B&^U iffT. W^r^aoT, igJH<^1^ (68.2 mg 

l H NMR (400 MHz, CD 3 0D) 5 7.96 (s, 1H), 7.66 (s, 1H), 7.53 (dd, J = 7. 9 and 
1.3 Hz, 1H), 7.36 (ddd, J = 7.9, 7.9 and 1.3 Hz, 1H), 7.29 (ddd, J = 7. 9, 
7.9 and 1.3 Hz, 1H), 7.04 (d, J = 7. 9 Hz, 1H), 5.91 (d, J = 16.6 Hz, 1H), 
5.79 (d, J= 16.5 Hz, 1H), 4.22 (s, 3H), 3.94-3.91 (m, 1H), 3.79 (s, 3H), 
3. 76-3.73 (m, 1H), 3.68-3.64 (m, 2H), 3.59-3.57 (m, 1H), 2.17 (brs, 1H), 

1.90 (brs, 1H), 1.77-1.69 (m, 2H). 

MS (ESI + ) 496 (M + + 1, 38%), 372 (100%). 

H 10 0 

2- [ (3R) -3-T ^ J S^-l— fyW]-3-(5-7/W^n-2-7«^/^^^)-5-^^^ 
-4-^y-4,5-^fc K & -3H-W 5^'/ [4, 5-c] *r J V V-6r-#A'tf>\ 



O y^^F 



t-BuO(0)C 




NHBoc 



HO(0)C 




O /^^F 
" -N *—\ 

1 HCI 
NH 2 



tert-^JV 2-{(3R)-3-[(tert-y Y**S***=M7 5 J 3 **<P S^-W M 
-3-(5-7/^n-2-y TvW^iW-S-* ^/W4-^"^y-4, 5-S?fc Kn-3H->f ^ *V 
[4, 5-c]^ / y ^-7-*7V7i?^w- b (62 mg) % 4 Ni£^/ 1 , 4 -^^^(10 
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l H NMR (300 MHz, DMS0-d 6 ) 8 ppm 8.40 (brs, 3H), 8.26 (d, J = 8. 3Hz, 1H), 
8.07 (s, 1H), 7.90 (d, J = 8.1Hz, 1H), 7.29-7.23 (m, 1H), 7.00-6.95 (m, 1H 
), 6.34-6.30 (m, 1H), 5.58 (d, J = 16. 8Hz, 1H), 5.50 (d, J = 16. 8Hz, 1H), 
3.67 (s, 3H), 3.41-3.27 (m, 2H), 3.07-3.05 (m, 1H), 2.93-2.71 (m, 2H), 2.3 
4 (s, 3H), 1.94-1.51 (in, 4H). 
MS (ESI+) 464 (M++1, 100%). 

mi&w ioi 

tf-jv 2 -[(3R)-3-r ^ / ^v-W/H-3-(2-^ p n-<y^)-5^^4- 

^y-4,5-^t Fa-3H- ^^^y[4,5-d]^y[3,4-b]fy^-6-*/l-^Vl- 
- b 

CI 





■m.-h- 

■o 



MeO(0)C^y^N NHBoc MeO(0)cV^N 

^ ^ 2-{ (3R)-3-[(tert-y b T ^ J) ]) v^-l-^M"3-( 

2-?v n ^ -5-y y-4, 5- & tKo -3H-^f 5 *V [4, 5-d] ^ / [ 

3, 4-b] t° y i^-e-^/W^v- V- h (112 mg) K4N*ftBfe/ 1 , 4-^=¥^^»( 
3 mL) £*P;U 25 o C-C20B#r^^bfc o K^^^ Wl^l'&ai 

U mm<D4k&y>) (112 mg) SrH£,@#fc UT^i/i 

l H NMR (300 MHz, DMS0-d 6 ) 5 8.41 (s, 1H), 7.50 (dd, J = 1. 3, 7.9 Hz, 1H), 
7. 32-7. 15 On, 2H) , 6. 72 (d, J = 7. 7 Hz, 1H) , 5. 59 (d, J = 17. 2 Hz, 1H) , 5 
.53 (d, J= 17.2 Hz, 1H), 3.82 (s, 3H), 3.51 (s, 3H), 3.49-3.42 (m, 1H), 3 
.30-3.16 (m, 2H), 3.06-3.02 (ra, 1H), 2.84-2,78 (m, 1H), 1.93 (ra, 1H), 1.74 

(ra, 1H), 1. 60-1.54 (m, 2H) . 
MS (ESI+) 486 (M + + l, 100%). 

2- [ (3R) -3-7" 5: y tf^U T/^]-3-(2-^ n a^y^-S-^f/M-t^y- 



10 
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i 

4 5-$?fc KH-3H- ^ 5 ^y[4, 5-d]^y [3, 4-b] tT U v^^-e-^/^Vi 





V N > HCI 
NHBoc A S J NH 2 

»j ioi tmU(o^mx\ mm<Dit&m(uo mg) ut. 

l H NMR (300 MHz, DMSO-cQ 5 8.30 (s, 1H), 7.50 (dd, J = 1.3, 7.9 Hz, 1H), 
5 7.32-7.20 (m, 2H), 6.69 (d, J = 7. 9 Hz, 1H), 5.56 (brs, 2H), 3.73-3.42 (m 
1H), 3.55 (s, 3H),- 3.31 (brs, 1H), 3.20-3.13 (brs, 1H), 3.02 (m, 1H), 2. 
82 (m, 1H), 1.92-1.90 (m, 1H), 1.77 (ra, 1H), 1.54-1.51 (m, 2H). 
MS (ESI4-) 472 (M + + l, 100%). 
MMM 1 O 3 

2-[(3R)-3-r ^ y p u-s-y^n^^M-^-^^ 

-5,8-i?fc Kn-3H-7P[3,4-b]^^^[4,5-d]fc c y ^^-4,6-^^ Mfttt 

c, ri o c Xi F 

m / — v _ IN H : 



>JHBoc °V 



HCI 

NH 2 



tert-^A- { (3R)-l-[3-(2-^ P o-5-7/^n^<^^)-5-^ f/M, 6-v^^ 
y-4, 5, 6, 8-^ h 9 t KP -3H-7 P [3, 4-b] J S *V [4, 5-d] tf U V-3-^ /H 
15 y - b (10 mg) K4N«/ 1 , 4 -SWMf-Vltt* (10 mL) 25 W 

tert-y^/l' { (3R)-l-[3-(2-y P P -5- 7 P -< ^ i^/V) -5-* 5 
20 -t?fc KP-3H-C ^^^[4,5-c] t°y *J*-2-4 M*A"<*- b 
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o 



■i' \\ >-Br 

K^OTBS 





m 



OTBS 
k OTBS 

■■nW 2 <DQ&m (650 mg)fc**B*(6 mU. P ^* (0-2 mL) ^P^"C80 °C~e2 

tHi^-erS^itefel^M (210 rag) £#fc 0 £©&jfc*SrN, N-S? 
^f;v*;^7 5 K(10 mL) *U2-^ b n-5-7;^P^y^P ^ K(160 
#iL)**»#y*A(256 mg)S:JP*.-C. «T?16llMB*J*Ufc. 

h (227 rag) fcttl*. 100 o CT^W1 3 28B#f»f! ! m^b^o K 

StSii^ioT, tl©» (68 rag) LT#fCo 
MS (ESI+) 490 (M + +l, 100%) . 
###>J 2 

^-5-7< f/Wl- (2, 3, 5- h y -0-t--^Vl^ 5 A<- ^P<77/^ 

a-) ^ *v [4, 5-c] tr y >?^-4(5h)-^-^ 



r^OTBS / < 



OTBS 

\)TBS OTBS 



3 <DK&m (830 mg)©N, N-^f/^^r? K(20 BDWttfcMI* 
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y*i,(334 mgK 18-^7^^-6(43 rag), 3*^*^(224 hQZM?lX2S °CT*6 

5 00/l)SrffiV^m^U Um<0\^m (650 mg) £ LT#fc 0 

l H NMR(400MHz, CDC1 3 ) 5 7.05 (ra, 2H), 6.03-6.00 (m, 1H), 4.40-4.33 (ra, 1H 
), 4.28-4.23 (ra, 1H), 4.21-4.15 (ra, 1H), 3.95-3.90 (ra, 1H), 3.87-3.81 (ra, 
1H), 3.64 (s, 3H), 0.99 (s, 9H), 0.95 (s, 9H), 0.78 (s, 9H), 0.18 (s, 3H), 
0.17 (s, 3H), 0.13 (s, 3H), 0.10 (s, 3H),0.00 (s, 3H), -0.15 (s, 3H). 
10 MS (ESI+) 704 (IT +3, 100%) . 
##05 3 

2-^n*-l-(2, 3, 5- h y -O-t-^/l^ f/^^y ^~ 0 -D- U "7 / v^) -f ^ ^ 
[4, 5-c] fcf v^-4 (5H) 





OTBS 



OTBS 

OTBS OTBS 

-^^y^->A(l.58M-^f->-^ 6.1 ■OfrWTU *T»T*Ot;*tfj«*Ufc 
. 1.6*m«« ®5:»2-^^Tb77;vtnx^(Ll «L)Sr«ITU 

- (spb^: * ao*M/^/^ = 20/D ^iDfitfiiu mm^it^m ( 

940 mg) SrSfcHfeHffci: 

l H NMR (400MHz, CDC1 3 ) 5 7.23-7.13 (m, 2H), 6.06-6.00 (ra, 1H), 4.46-4.39 ( 
m, 1H), 4.22-4.16 (ra, 1H), 4.15-4.10 (ra, 1H), 3.99-3.92 (m, 1H), 3.90-3.82 

(ra, 1H), 0.98 (s, 9H), 0.95(s, 9H), 0.78 (s, 9H), 0.18 (s, 3H), 0.17 (s, 
3H), 0.13 (s, 3H), 0.11 (s, 3H), 0.00 (s, 3H), -0.15 (s, 3H). 



25 
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16 9 

MS (ESI+) 690 (M + +3, 100%) . 

i-(2, s, 5- h y v »- & -D- vtf??; -t^^s b-c 

]fc°y i?^-4(5R)-3j-^ 

o 

N HN\N 




OAc 




fc 0 #e>*Lfc.8fci£l«* J —7^(10 mL) i:50%g^SbK^(10 mL) trJB^.T25 t Ct?^ 

10 T 5 K (50 mL) fc»36» U t ^A"> 9 ^ * V K (3. 3 g) , 5 *V~A- 

(3. 8g> 25 t> C^72B#F^m^bfdo raW^^***^^*^^ 1 ** 

= 20/D ^j:9«f»u mm<ott&m a. 79 g ) sre^afri:^^- 

15 l H NMR (400MHz, CDC1,) 8 8.02 (s, 1H), 7.24-7.20 (m, 1H), 6.81 (d, J = 7. 1 
Hz, 1H), 5.75-5.71 (m, 1H), 4.35-4.30 (m, 1H), 4.20-4.17 (m, 1H), 4.13-4. 

11 (m, 1H), 3.96-3.92 (m, 1H), 3.84-3.81 (m, 1H), 0.97 (s, 9H), 0.94 (s, 9 

H), 0.76 (s, 9H), 0.17 (s, 3H), 0.15 (s, 3H), 0.12 (s, 3H), 0.11 (s, 3H), 

0.00 (s, 3H), -0.12 (s, 3H). 
20 MS (ESI+) 610 (M + +l, 100%) . 

##09 5 

5 -( h y * ^ y a**^v- w M -l- (2, s, 5- b y -o-r-fe^- p -D- y 7 y 
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20 



o o 

h 2 n j Yn > h 2 n^yn 

of ™ s °^J. 

POAC POAC 
t>Ac OAc 

;#B^n% e <oik&m o. 14 g ) ©rt b ^ h y /K25 mD^fc b y * 

W A (II) (243 mg)£rj!jnx.T N ^— h ^ V— ^100 < C"C10^M#U^io 

am^riX y *yyv* 7^nvf^77^ (JgM^IK : ^^f" = 1 

/2~o /I) let 0 fft£g U mmcDik&m (2. 17 g) l:ifeOT ; e;V7 7 * £ LT#fc 



o 



10 l H NMR (400MHz, CDC1 3 ) 5 7.73 (s, 1H) , 6.03-6.01 (m, 1H), 5.53-5.50 (m, 1H 
), 5.41-5.37 (m, 1H), 4.45-4.42 (m, 1H), 4.40-4.37 (m, 2H), 2.17 (s, 3H), 
2.12 (s, 3H), 2.11 (s, 3H), 0.30 (s, 9H). 
MS (ESI+) 466 (M + +l, 100%) . 
###J 6 

15 5-3- K-i-(2,3,5- b y-o-r-fe^-j3-D-y *7?;^)^5^/-/h-^ 



0 9 

HaN^vN H 2 N^ 

0 XAC V 



OAc 



OAc OAc 

3E5g»>f y-<^/V(3.5 raL), ^3-K^*V(25 mL) OlM&lOO 0 C^«U 
5 _ T ^ y _i_(2, 3, 5- h y -O-T-fe^VW /3 -D-y 2J?7 7 y ^) ^ /W4r# A' 

-$*cl/T % K(2. 0g)©^nn^^y(10 mL)«f?RSrlSIT«. 100 °CTn. 5#|Sljft# 
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*H NMR(400MHz, CDC1 3 ) 8 7.97 (s, 1H), 6.02-5.98 (m, 1H), 5.53-5.50 (m, 1H 
), 5.41-5.33 (in, 1H), 4.46-4.34 (m, 3H), 2.17 (s, 3H), 2.14 (s, 3H), 2.11 

5 (s, 3H). 

MS (ESI+) 496 (M + +l, 67%) . 
7 

tert-^/V {(3R)-l-[3-(2-^an^^v?/V)-5-^^/W4-^y-4,5-^fc K»-3 

H-r 5 *v [4, 5-c] t° u i?^-2--f /v] ^ y ^-3--f m #/w^ - 



10 



2 _y a ^_3- ( 2 - ^ a a v?/U) -5- f;W3, 5- v> tHn -4H--T 5 ^ V [4, 5-c] fc° 
j, (51 mg) ©**/-/K3 mL)»«fc N (R) -tert-3-^A^ JJ v?^ 

-3->f/U#/W<*-f (116 mg) MB*.. 100 °C^W^280#Fm^m^bfc o 

M^25°C^*Pm. WEWBU ^n*M^^> !> * AtK 

i|fiH~5 w£fr-<fcoT N ^M^fc&'yo (49 mg) UT#fc 0 
*HNMR (400 MHz, CDC1 3 ) 5 7.40-7.38 (m, 1H), 7.19-7.12 (m, 2H), 7.09 (d, J 
= 7.2 Hz, 1H), 6.69-6.67 (ra, 1H), 6.58 (d, J = 7. 2 Hz, 1H), 5.78 (d, J = 
20 17.0 Hz, 1H), 5.62 (d, J= 17. 0 Hz, 1H), 4.94-4.92 (m, 1H), 3.78-3.73 (m, 
1H), 3.57 (s, 3H), 3.40-3.37 (m, 1H), 3.03-2.98 (m, 3H), 1.76-1.46 (m, 4H) 

, 1.42 (s, 9H). 

MS (ESI+) 472 (M + +l, 100%). 

##09 8 

25 2-^P ; e-3-(2^ P P^y^)-5-^/H, 5-i?t KO-4H-T 5 [4, 5-c] \f V 
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SEM 





SEM 



nm^<D\\^mt^m\o(o\t^m^m^^ (mm g ) &n, n- 

i?^;l/*M7? K(5 raL)^^U ^ife* U *A(103 mgK 18-* 7 * ^"6(15 

bftfcSiSS:^*' mDl^^U 4N^(24 mL) ^Mx.XZ(fCX\. 5I^IB 

2-^ 7VU-3, Kn-4H-f ^ *V[4, 5-c] fcf U v?y-4-tywM 

l H NMR (400 MHz, DMSO-d 6 ) 5 7.51 (d, J = 7. 2 Hz, 1H), 6.56 (d, J = 7. 2 Hz 

, 1H), 3.55 (s, 3H). 

MS (ESI+) 228 (M + +l, 100%). 

iV^T^J&^N, N-^^fMM7-; K(5 raL)^^^ U ?A(152 
mg)> 2-^ao^/^n5 K(88ML)SrJH^ 25°C-ei4Rf HQ}! #bfcio RlSiSgSR 



05^^(51 mg)£&#.@ffc£ UT#fc 0 
*H NMR (400 MHz, CDC1 3 ) 8 7.43-7.41 (m, 1H), 7.24-7.13 (m, 2H), 7.13 (d, J 
= 7. 2 Hz, 1H) , 6. 65 (d, J = 7. 2 Hz, 1H) , 6. 47-6. 45 (m, 1H) , 5. 92 (s, 2H) , 

3.59 (s, 3H). 
MS (ESI+) 352 (M*+l, 85%). 

2 -^o*-3-{[2-(hy ^^/I^y^)^b^]^^/H-3,5-i?fc KP-4H--T S*V[ 
4,5-c]tf V i^V-4-^-^ 
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10 



15 



O ,SEM 



O ,SEM 



>-Br 



^^^y[4,5-c]t o y^>-4-^-^ (119 mg) ©r f?t Ko7yy(5 mL)«0 
«CfcLift*P U n-^^/V- V f- *? ^ (0. 8 mL, 1. 58M^^iJ* Xgtfft) &*&T ^TO 5 
HHft^Lfco gcV^Tl, 1,2,2-^0*7 h77/Vtox?y(0.16mL)iSrMs 2 



W ^ /-/v = 20/l)t?«fS4U (76 mg) *r«*2tfe@frfc bT#fc 

o 

l HNMR (400 MHz, CDC1 3 ) 5 11.05 (bs, 1H), 7.13 (m, 1H), 6.70 (d, J = 7.0 
Hz, 1H), 5.93 (s, 2H), 3.72 (t, J = 8. 2 Hz, 2H), 0.93 (t, J = 8. 2Hz, 2H), 

- 0. 04 (s, 9H) . 

MS (ESI+) 344 (11* +1, 100%). 

###J 1 0 

2-yn*-l-{[2-( h V * f-A&VM^h^'ltf-M-l, 5-S?t F n -4H-W 5 ^[ 
4, 5-c]t°y ^^-4-^"^ 




SEM 




(95 mg) SrSfcHfeSft: £ LT#fc 0 
l H NMR (400 MHz, CDC1 3 ) 5 12.63 (bs, 1H), 7.33 (m, 1H), 6.54 (d, J = 7. 0 
Hz, 1H), 5.48 (s, 2H), 3.57 (t, J = 8. 2Hz, 2H), 0.91 (t, J = 8. 2 Hz, 2H), 

-0.04 (s, 9H). 
25 MS (ESI+) 344 (M++1, 100%). 
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mm 1 1 

l-{[2-(b V tf'A'fVA')* h**S}*f-M-l.G-*S* Kn-4H-^ ^V[4,5-c]t° 

5 U i^^-4-^-^ 

CI O ,SEM O 

SEM 

2-9 PPf!) S^-3, 4-v^T 5: V (480 mg) fclfcgfeS^ h 3rv^ mL) «rJPX. 

-f;VC^t> (aHW5ii1? 4-^nn-lH-^^^V[4,5-c]fc°y^^m^ 
4^(400 mg)**£glfr2: fC#fc D #fc*W«>*^ hA4iaTOi:*J0T*fc«. 
l H NMR (400 MHz, CD 3 0D) 5 9.45 (s, 1H), 8.51 (d, J = 5. 9 Hz, 1H), 7.94 ( 



10 



d, J = 5. 9 Hz, 1H) . 

MS (ESI+) 154 (M + +l, 100%). 

£ ^@ft(220 wdlpmm/ * * S -A*m<& mU * * / Wl^#80-90%) *Al 

^^-^/UTifc^U imt*Zb-Z. 3, 5-^t K U -4H-^ ^^/[4,5-c]t°y 

*H NMR (400 MHz, CD 3 0D) 5 9.40 (s, 1H), 7.58 (d, J = 7. 2 Hz, 1H), 6.87 ( 

20 d, J = 7. 2 Hz, 1H) . 

MS (ESI+) 136 (M + +l, 100%). 

T> N> N _*?^^*M7 5 K(15 mL)fc**flrf-M> ?i»(134 

mg, 60%»tt>Sr»^ MMtt*-15 °C^*Pbfc„ ^r^3,5-^t Kn-4H-^5^ 
y[4,5-c]f'J^y-4-ty (360 mg) *M *.X ^MX'ZO^WmW U 
25 - ( h y ^ ^/V'f y A<) 3i h * ^ (0. 550 mL) ?:lTi> £iH?20llffflfl!*# ^fc D 

C7 ^77^- (JRBfligiR : ^ n a ^yWA/^ * / - A" = 20/1-10/1) -CflfiR U 3 
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■ 

- { [2- ( h V * *f-frV V M V * V] * f-M "3, kKo -4H--T 5 ^ y [4, 5-c] tf V 
^^-4-^-^(119 mg)^l-{[2-(hy t^/VZsyM^Y^-i/ltT-M-l.S-VK Kn- 
4H— f 5: *V[4, 5-c] tf y ^^-4-*V (113 mg) ^^^6^.0^ £ LT#fc 0 
3-{[2-(bP * !J >V) ^ h^i/]^^}-3,5-^fc K o -4H--Y *V [4, 5-c] fcf 

5 y 5?y-4-*y: 

l HNMR (400 MHz, CDC1 3 ) 5 11.49 (bs, 1H), 8.03 (s, 1H), 7.16 (m, 1H), 6.7 
7 (d, J = 7.0 Hz, 1H), 5.91 (s, 2H), 3.66 (t, J = 8. 2 Hz, 2H), 0.93 (t, J 
= 8. 2 Hz, 2H) , -0. 04 (s, 9H) . 
MS (ESI+) 266 (KT+1, 100%). 
10 l-{[2-( b y ^ fvl'V y /V) ^ b =*r ^ -1, 5-v^ tKP -4H->T 5 ¥ S [4, 5-c] fc° 

y v ? ^-4-^->". 

*H NMR (400 MHz, CDC1 3 ) 5 10.97 (bs, 1H), 7.84 (s, 1H), 7.21 (m, 1H), 6.5 
6 (d, J = 7.1 Hz, 1H), 5.45 (s, 2H), 3.51 (t, J = 8. 2Hz, 2H), 0.90 (t, J = 
8. 2 Hz, 2H) , -0. 03 (s, 9H) . 
15 MS (ESI+) 266 (M + +l, 100%). 

1 2 

a n fc° y v^-3, 4-v>T 5: ^ 



20 



CI Cl 
N V N °2 . ^V*" 



2 



Ujl " l ^ U NH 2 

|ftTs*-fc3E»(II) (8.6 g)©^ h^^^V(200 mL)^«r7k?&t?^ 

tr y (10 g) i: o - ^ fvv- tKo ^i/;pr^ (7. 9 g) ^/u^/u** 

K(25 mL)/^ b*v^*^(25 mLj«iTU ^ftt?50l*|H«J^ Lfc. R 



25 ^A^n-^f^7 7^-(-^= 3 f-y-W«^^^=5/l~2/l)-e^brc„ m^«J(2 
.43 g)<D^/-M50 mL) %m0i*mk^* ^<IH) (65g, 20%tK«SSR) <£>^ * /-^ 

(B0 mU*«K:*TU ^-e2^«#U7c 0 Rj£^£r7k^#\ 
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10 



15 



= 30/1-10/1) •e^ttl©^ (1.4 g)«r»6BfrfcU-C 



ra 1 



o 



1 H NMR (400 MHz, CD 3 OD) 5 7.41 (d, J = 5. 4 Hz, 1H), 6.56 (d, J - 5. 4 Hz, 
1H). 

MS (ESI+) 144 01* +1, 100%). 
1 3 

2-{(3R)-3-[(tert-y V**S*»X~fldT ^ J 1 i^-W/W -3- (2- 

^ P ^y^)-5^f/M-^y-4,5-i?t Kn-3H-^ ^^/[4,5-c]if y 



20 




HO 




r~Ny Meo 

0 ^ VjHBoc 6 NHBoc 

##^17^^(2.00 gX g) CON, N-i^^**^ 

75 K (30 mL)^m^3 mD^OiT, 25 °CTn6B#^m#bfc 0 R 

X H NMR (400 MHz, CDC1 3 ) 5 7.42-7.38 (m, 1H) , 7.34 (s, 1H), 7.23-7.12 (m, 
2H), 6. 70-6. 64 (m, 1H), 5.79 (d, J = 17. 0 Hz, 1H), 5.63 (d, J - 17. 0 Hz, 1H 
) , 3. 93 (s, 3H) , 3. 84-3. 72 (m, 1H) , 3. 72 (s, 3H) , 3. 45-3. 38 (m, 1H) , 3. 09- 
2.95 (m, 3H), 1.84-1.52 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 530 (M + +l, 100%) . 
1 4 

25 3-(^^T ^ / ) 37°n \£,V 2-{ (3R)-3-[ (tert-y b ^UA^-M T 5 / ] 

3 ^y-WM-3-(2-^ P n-0-^)-4-^"^y-4, 6-5? fc K P — 3H T 5 *V[4, 5- 

c] \f V i? ^-6-^7 /nj? * V ^ b 



WO 2005/051949 



PCT/JP2004/017828 



17 7 



5 



15 





NHBoc 



O NHBoc 



■•mm 1 7 <o\\&m aoo mg ), z-v^jut^s-i-?*^;--^* /*o, 1_ 

t Fn^^^Z b 9 T /K40 mg) , 1 -^fr- 3 - (S?* *f~JVT % J 7** tT 
/V) */U«S?>f5K'i«K4(50ig), by^/UT5^(84 mU©N, N-^^ 
^A7 5 K(2 uL)#ttfr. 25 < C"C16«P|IB«H* bfc 0 R*jM*fc*«»*."C» 

vu*;VJ»/t? = 20/1) \J$m<Oft&m (27 mg)£ 667^7^ 



10 MS (ESI+) 615 (M + +l, 100%) . 

1 5 



2-*/l^y ^-^;V=r.^jV 2-{(3R)-3-[(tert-y Y^sU/Vtf-MT ^Sl^V 

* P-0-^)-4-^-^y-4, Kn-3H--f ^ *V[4, 5-c] 



O HN^ N - 



Ha?DM """oCV^ 0 ^" NHBoc 
g NHBoc ^ 




###U 7<*>fb£*<100 rag), N-(2-t KP^^f^)^^^ < 36 mO, 1 
-t Kn^^y / f U rag), (^W^/^n 

#**SM5 Y-Wkm™ mg), hy*^T5^(84 mUO^^A' 
A7> K(2 ■L)«fK«r. 25 «C*C16l*|W«»Ufc- Kfl?a^*^*S:JP^TB»^ 

)VJ*/*Z J-?V = 20/1) -^Ht^l \Mm<n>\^m (35 mg)%efeT^-/^T^i: b-C 



5 



10 
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■ 

MS (ESI+) 615 Ot+1, 100%) 
1 6 

pl^/U 2-{(3R)-3-[(tert-y h^^)75 /] /W"3-(2- 
* p P^iW-4-**y-4, Kn-3H->f 5 ^U, B-c3 * 5 

Ty-/K555 mgK 1 -**A— 3 - ^) J**^ - F 

= i/i) t$i«» a. oi g) fc aftr*^ r * t tt 




#fc 0 

15 l H NMR (400 MHz, CDC1 3 ) 5 7.61 (s, 1H), 7.45-7.38 (m, 1H), 7.26-7.13 (m, 

2H), 6. 76-6. 69 (m, 1H), 5.85 (d, J = 17. 0 Hz, 1H) , 5.68 (d, J = 17. 0 Hz, 1H 

), 3.82-3.70 (m, 1H), 3.49 (s, 3H), 3.49-3.40 (m, 1H), 3.10-2,98 (m, 3H), 
1.87-1.53 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 516 (NT+1, 31%) . 

20 ###J 1 7 

2-{(3R)-3-[(tert-y h*5/*/U*^)T§ Sl&V M-2r<*-* n x*« 

Z ,*J A ,)-4r**y-A,B-*St K^-3H-^.^^^[4,5-c] v^^-6-^/^M 
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EtoJ YVrO 





N v — 7 



NHBoc 



NHBoc 

8©fc**<12.7 gk 2-T-fe b75 FT* !l (4. 7 gK 

,l^y^vVT^~*^*JJ ^(4.9 ^ ISaft**^hy 1^^(3.6 g)©^^ 

K(65 ■L)«fift»cBffll^7^!^^(n) 074 mg) «rJP*.T. 80 °CT?4B# 

5 mummw^o ®saw**#»u ^m^xmrn^^mmv. mmm* 



y * 7^n^^7^ («h*k : = 3/i~o/d 

t?*MU &m (10.3g)ft »6T*^r^4:U-C#*:DB (ESI+) 604 Of. 5 



]. 

*^t* (10.3 g) . ^/~/K30 mLk thP *A~h*S/K<21***/->l' 
by ^^7K«(15 mL)^JPX.T50 °CeiB#^ W Ufc. 25 «CKlft*P«. 



#fc 0 

1 H NMR (400 MHz, CDC1 3 ) 6 7.61 (s, 1H), 7.47-7.40 (m, 1H), 7.29-7.11 (m, 
2H), 6. 75-6. 66 (m, 1H) , 5. 85 (d, J = 17. 0 Hz, 1H), 5.68 (d, J = 17. 0 Hz, 1H 
), 3.82-3.70 (m, 1H), 3.50-3.39 (m, 1H)., 3.11-2.98 (m, 3H), 1.87-1.53 (m, 

20 4H), 1.43 (s, 9H). 

MS (ESI+) 502 Qt+l, 38%) . 
1 8 

**A, 2-{(3R)-3-[(tert-y Y*iS*A<*-MT ^ Jl *<V S^-WA'M-fe- 
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H,N N H,ud NHBoc 
n 2 NHBoc 

###Jl 9 Offcfr* (20 g), ffi««-f y^>"^/K28 mLh v ? 3-F^^V(33 m 

5 = 5/i-i/D m <t ot*«(it"c«oft** < 18 *> ^* fc ° 

*H NMR (400 MHz, CDC1 3 ) 5 7.42-7.35 (m, 1H), 7.23-7.13 (m, 2H), 6.62-6.55 

(m, 1H), 5.51-5.37 (m, 2H), 4.18 (q, J = 7. 1 Hz, 2H), 3.80-3.69 (m, 1H), 
3.32-3.23 (m, 1H), 2.97-2.84 (m, 3H), 1.80-1.45 (m, 4H), 1.42 (s, 9H), 1.1 
8 (t, J = 7. 1 Hz, 3H). 
10 MS (ESI+) 589 (M + +l, 46%) . 

1 9 

4-T^ /-2-{(3R)-3-[(tert-^ Y**s*A<X~fi>)T 5 /] 

^¥^NHBoc h«m N — v 

NHBoc 



r NHBOC H 2 N 

EtO O 



^b?fc KP7 7^(223 bO ^*flL-C**^ M> (60%, 2.01 g)S:SP^ 3 
oaiWW* L,fc. Rtf*^***' N-[ (Z) - { (3R) -3- [ (tert-y b *S/#*#^*'> T % 

n tr^y (vr / w ^ /) * ^]-n-(2-^ n n^^/u) ^ y b 

(16.0 g)©Tfn Ka77yM(100 mL)?r0 o C-C^PX.s *»t?2l»lll«»Ufc. 
20 RfcttfcCTCfc^U *(1.8 mL)^m^<AP^ ^T^mbT f*^ *> ^* 

«K(l0.L)ttB*:fc. SJ6»feWE»*fiU 3BMtKi**JJ:OtK«l*y 
6.7 g) £r#fc 0 
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1 H NMR (400 MHz, CDC1 3 ) 6 7.39 (dd, J = 1. 6, 7.7Hz, 1H), 7.23-7.18 (m, 2H 
), 6.81-6.76 (m, 1H), 5.31 (s, 2H), 5.23-5.03 (m, 1H) , 4.12 (q, J = 7. 1 Hz 
, 2H), 3.82-3.77 (m, 1H), 3. 38-3.33 (m, 1H), 3.05-3.00 (m, 3H), 1.80-1.75 
(m, 2H), 1.62-1.57 (m, 2H), 1.41 (s, 9H) , 1.02 (t, J = 7. 1 Hz, 3H). 
5 MS (ESI+) 478 (M*+l, 100%) . 
###J 2 0 

N-[(Z)-{(3R)-3-[(tert-^ b^^)T^ i^-W/W ( 



10 



EtO X) 



XVn NHBOC * r^^NHBoc 



EtO^O 



N-[(E)-{(3R)-3-[(tert-y b*V#/U*=A0 75/] ^y^-K/H 
T , Hpp/<y ^ a , K (l 8 .3 g)> JR**? ?.M24.6 g)«rJP^ 70.°C-C2B# 
7^P^^77^ (SM«:^tW^^ = 2/1-2/3) T?«f*U 



15 

[(DikG-W) (16.3 g) %t#fc 0 
iHNMR (400 MHz, CDC1 3 ) 5 7.45-7.40 (m, IB). 7.34-7.29 (m 3H) , . 4. 63-4. 58 
(m, 2H), 4.22 (q, J = 7. 1 Hz, 2H) , 4.03-3.98 (m, 2H), 3.76-3.71 (m, 2H), 3 
.54-3.25 (m, 4H), 1.95-1.90 (m, 2H), 1.71-1.59 (m, 2H), 1.44 (s, 9H), 1.29 
20 (t, J = 7. 1 Hz, 3H) . 

MS (ESI+) 478 (M + +l, 82%) . 
2 1 

N-[(E)-{(3R)-3-[(tert-y h^UAstf-MT ^ M ( 



25 




h r^i 



O^O 

II "I — f" 

NCN 



..,^.m^- NHBoc 



EtCT^O 
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*/7 /-< 5 (86.8 g)©2-^n^/-/M»tt(1.46 

m(254 g), bp3i^r5^(2B4«U«rJP*., SfelcWLb-CRflflKtafC-C 
dH^/gHB^/w = l/i-o/i) -cKttlU < 133 




l H NMR (400 MHz, CDC1 3 ) 5 5.61 (brs, 1H), 4.66 (brs, 1H), 4.24 (q, J = 7. 
1Hz, 2H), 4.25-4.20 (m, 1H), 3.78-3. 37 (m, 5H), 1.98-1.93 (m, 1H), 1.85-1 
.80 (m, 1H), 1.71-1.66 (m, 2H), 1.45 (s, 9H), 1.30 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 354 (M + +l, 20%) . 
2 2 

tert-y^ {(3R)-l-[3-(2-^ n n^y^)-4-t^y-5-(2-t^y-2-7x^ 
^)-4,5-i^ Kn-3H-^^^/[4,5-o] tfJ^l^P^^*- 






N / \ 
/>-N ) 

. ,. . N v — ( 

^^-N H inn NHBoc 

NHBoc 

2 9 Ottfrtt (53 mg), ^-^K/n § K(26 mgK J»# 5 <50 mg 
)ON f N-^WAr? K(1.5 mL)^^^^6B#PflWbfc D 

&(52 mg)^efeT^/^T^^ UT#7c„ 

'H NMR (400 MHz, CDC1 3 ) 5 8.05-7.98 (m, 2H), 7.63-7.57 (m, 1H), 7.52-7.43 
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(m, 2H), 7.40-7.32 (m, 1H), 7.21-7.10 (m, 2H), 7.03 (d, J = 7. 2 Hz, 1H), 
6.75-6.70 (m, 1H), 6.68 (d,J = 7.2Hz, 1H), 5.74 (d, J = 17. 0 Hz, 1H), 5.6 
1 (d, J = 17.0 Hz, 1H), 5.42 (s, 2H), 3.86-3.71 (m, 1H), 3.41-3.32 (m, 1H) 
, 3.09-2.91 (m, 3H), 1.82-1.53 (m, 4H) , 1.43 (s, 9H). 
MS (ESI+) 576 (M + +l, 100%) . 
2 3 

^jv [2-{(3R)-3-[(tert-^ Y**/*,Uif^;V)T ^ J ] bV*P v^-W/M"3-(2 
p ViMO "4-** ^-3, 4-^ tKP -5H-f S * ✓ [4, 5-c] fcf ]) M 





NHBoc 



NHBoc 



2 2 £ pll*<0:frifc-C* ^S^-a-ft (121 mg) &&f& Ufc 
*H NMR (400 MHz, CDC1 3 ) 5 7.42-7.35 (m, 1H), 7.22-7.10 (m, 2H), 7.02 (d, 
J = 7.2 Hz, 1H), 6.71-6.68 (m, 1H), 6.63 (d, J = 7. 2 Hz, 1H), 5.75 (d, J = 
17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 4.68 (s, 2H), 4.21 (q, J = 7. 2 H 
z, 2H), 3.86-3.71 (m, 1H), 3.41-3.32 (m, 1H), 3.06-2.94 (m, 3H), 1. 80-1.49 

(m, 4H), 1.43 (s, 9H), 1.25 (t, J= 7. 2 Hz, 3H). 
MS (BSI+) 544 (M + +l, 100%). 
2 4 



o C >0 

^N 

I '>— N > 
N W 

NHBoc 





CH 3 0 



NHBoc 

2.2 b mm<DjjmT\ mmoit^-m (86 mg) 

*H NMR (400 MHz, CDC1 3 ) 5 7.95-7.89 (m, 1H), 7.66-7.57 (m, 1H), 



7. 40-7. 32 
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(m, IB), 7.20-7.11 (m, 2H), 7.05-6.95 (m, 3H), 6.74-6.69 (m, 1H), 6.66 (d 
, J = 7.2 Hz, 1H), 5.75 (d, J = 17.0 Hz, 1H), 5.61 (d, J = 17.0 Hz, 1H), 5. 
34 (s, 2H), 3.96 (s, 3H), 3.85-3. 73 (m, 1H), 3.41-3.32 (m, 1H), 3.08-2.95 
(m, 3H), 1.83-1.55 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 606 Of+1, 100%). 
#%0IJ 2 5 

tert-y^ (( 3 R)-l-{3-(2-^nn-<>^)-5-[2-(3-^ f^r^7x^)-2-^ 
y ^^3-4-^-^^-4,5-^1= KP-3H-T ^V[4,5-c]fc°!J M *S 



20 





NHBoc 

: #w 22t mm<D^mx\ mm<oi\^m (71 mg) bfc. 

^HNMR (400 MHz, CDC1 3 ) 8 7.63-7.53 (m, 1H), 7.53-7.51 (m, 1H), 7.42-7.34 
(m, 2H), 7.23-7.10 (m, 3H), 7.02 (d, J = 7. 2 Hz, 1H), 6.74-6.69 (m, 1H), 

6.68 (d, J = 7.2 Hz, 1H), 5.74 (d, J = 17. 0 Hz, 1H), 5.60 (d, J = 17. 0 Hz, 
1H), 5.40 (s, 2H), 3.83 (s, 3H) , 3.83-3.72 (m, 1H) , 3.43-3.35 (m, 1H), 3. 

08-2.93 (m, 3H), 1.75-1.49 (m, 4H), 1.43 (s, 9H). 

MS (ESI+) 606 (M*+l, 100%) . 
2 6 

tert-^A- {(3R)-l-[3-(2-^ Pa^)-5-(l-^ ^A^***-^*^* 

^)-4-^-^y-4, 5-^t k c -3H — i ^ 5-c] try v»v-2--f M ^>--s 

NHBoc 

22t mU&jffe^ mm<0\\&m (78 mg) Lfc 
*H NMR (400 MHz, CDC1 3 ) 5 7.97-7.92 (ra, 2H), 7.56-7.49 (m, 1H), 





7. 45-7. 32 
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(m, 3H), 7.28-7.18 (m, 1H), 7.17-7.09 (m, 1H), 7.07-7.00 (m, 1H), 6.67-6. 
58 (m, 2H) , 5. 85-5. 72 (m, 1H) , 5. 69-5. 58 (m, 1H) , 4. 99-4. 88 (m, 1H) , 3. 82- 
3.71 (m, 1H), 3.41-3.31 (m, 1H), 3.04-2.93 Ga, 2X0. 1.79-1.48 (m, 4H), 1.6 
2-1.61 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 590 (M + +l, 100%). 
##$| 2 7 

tert-^V {(3R)-l-[3-(2-^ n U^V>V)-1-** y-5-(2-7 * J 






N \ I — IN > 

— v NHBoc 
10 NHBoc Nn 

■m\ 22 1 mm<D^m^\ im<o\^m (47 m g ) u*. 

1 H NMR (400 MHz, CDC1 3 ) 6 7.42-7.35 (m, 1H), 7.31-7.08 (m, 5H), 6.95-6.88 
(m, 1H) , 6. 86-6. 78 (m, 2H) , 6. 70-6. 63 (m, 1H) , 6. 60-6. 57 (m, 1H) , 5. 75 (d 
15 , J = 17.0 Hz, 1H), 5.61 (d, J = 17. 0 Hz, 1H) , 4.37-4.34 (m, 1H), 4.25-4.2 
2 (m, 2H), 3.82-3.71 (m, 2H), 3.41-3.32 (m, 1H) , 3.03-2.90 (m, 3H), 1.78-1 
.49 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 578 (lf+1, 100%). 
##^J 2 8 

20 [2-{(3R)-3-[(tert-y b^*^)T5/l ^!)>^-KM-3-(2-^P 

^)-4-^y-3,4-^t Kn-BH-f 5^[4,5-c]try^-5-f^]Bffil 



O 

EtO 




rt4-Q — - HO rtthQ 

N ^NHBoc NHBoc 

2 3 (Dfc&m (73 mg) J -M2 mL) U 1 N*«<b^ M> * 



/)-N 
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*tttt(0.5 mL) SrJn XX > 80 ttlfflWlfco Kfc«**&25 ^»»U 

X^m<Dit^ (32 rag) £r&&T^/K7 t * bt#^io 
MS (ESI+) 516 (M + +l, 100%). 
###| 2 9 

tert-^l- {(3R)-l-[3-(2-^ n n^v^)-4-^y4, 5-v?t Kn-3H-f 5 

4, 5-c] t° y ^-2->f /u] y ^-3— r # /w-^ - h 

TMS NHBoc NHBoc 

:*«3 0©fl*&*<1.8 g)> 5?^^T5^(40%7k»». 17 mL). **/-/K 
25 mL) 80 °CT^W#bfc 0 »S»^**2B °Ct^ 

1 H NMR (400 MHz, CDC1 3 ) 5 7.42-7.38 (m, 1H), 7.22-7.10 (ra, 2H), 7.01 (d, 
J = 7.1 Hz, 1H), 6.73-6.68 (ra, 1H), 6.61 (d, J = 7. 1 Hz, 1H), 5.76 (d, J = 
17.0 Hz, 1H), 5.62 (d, J = 17. 0 Hz, 1H), 3.83-3.72 (ra, 1H), 3.43-3.35 (ra, 
1H), 3.08-2.94 (ra, 3H), 1.82-1.49 (m, 4H), 1.4 (s, 9H) . 
MS (ESI+) 458 Qt+1, 100%) . 
3 O 

tert-^W ((3R)-l-{5-(T S J #/l^^)-l-(2-* n n^^)-4-[( h V *T 

' NHBoc TMS^ NHBoc 

*B«T- 3 1 ©ftS#*l (368 mg), HJ tf/HOV??-'*'**)^ 
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/fflfcc^ = 3/1-1/1) t?«iU»^ (257 mg)^&fe@^i: U"C# 



l H NMR (400 MHz, CDC1 3 ) 6 7.40-7.34 (m, 1H) , 7.23-7.12 (m, 2H), 6.60-6.54 
(m, 1H), 5.65(d, J = 17.0 Hz, 1H), 5.55 (d, J = 17. 0 Hz, 1H), 3.81-3.70 ( 
m, 1H), 3.40-3.32 (m, 1H), 2.91-2.78 (m, 3H) , 1.79-1.47 (m, 4H), 1.42 (s, 

9H), 0.27 (s, 9H). 
MS (ESI+) 530 (M + +l, 86%) . 
3 1 

tert-^/V {(3R)-l-[5-(T 5 / *A<*~Ad-\-Qr* * B^'»Hr3 - K-1H 

o C X5 



BOVUO " H2N \XH 





M //—IN y I* im 

1 N NHBoc NHBoc 

K(100 mQfc*W>U 1-t Kn^V^y h y 7/^(3.1 gK l-*^- 
3 _ (^^T5/^tf/U) K-m^(3.8 gK 

^(8.8 mL), ^T^^^^(1.2 g) 25ri?24l*lffl»*Lfc. K^ftMl 

|C7kftJP«l»*^^?«iWU ****** KfflrfatoKTHfc^U 

l H NMR (400 MHz, CDC1 3 ) 5 7.40-7.34 (m, 1H), 7.22-7.13 (m, 2H), 6.71-6.65 
(m, IH), 5.58(d, J = 17.0 Hz, IH), 5,51 (d, J = 17. 0 Hz, 1H), 3.80-3.71 ( 
m, IH), 3.31-3.23 (m, IH), 2.92-2.81 (m, 3H) , 1.81-1.49 (m, 4H), 1.42 (s, 
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10 



15 



9H). 

MS (ESI+) 560 (M + +l, 32%) . 

■^m 3 2 



20 



tert-^/V{(3R)-l-[6-T^^/l-3-(2-^aa^^^)-5-^^W-^^y-4,5- 




C 'X) 



NHBoc 



0 NHBoc O 

4 6 <Dft&® (90 iag)Off7t Ko77^(2 mD^^O tl^U^ 

K(0.68 mL)«rWT«. 0 ■CTfWtbfc. 1*N*. 25 <C*£ 

bee** u*. # 6,*Lfc»aE*^ y*W7^^^77^ om*k 

1 H NMR (400 MHz, CDC1 3 ) 5 7.42-7.36 (m, 1H), 7.29 (s, 1H), 7.24-7.11 (m, 

2H), 6.70-6.62 (m, 1H), 5.80 (d, J = 17. 0 Hz, 1H), 5.64 (d, J = 17. 0 Hz, 1 

H), 3.84-3.72 (m, 1H), 3.56 (s, 3H), 3.49-3.39 (m, 1H), 3.08-2.92 (m, 3H), 

2.61 (s, 3H), 1.83-1.48 (ra, 4H), 1.43 (s, 9H). 
MS (ESI+) 514 (M + +l, 100%) . 
3 3 




NHBoc 




)-nO 

N v — C 

NHBoc 



3 2 mm<D^mX\ mm<D<t&W(53 mg) £l^&Lfc, 
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l H NMR (400 MHz, CDC1 3 ) 8 7.95-7.90 Cm, 2H), 7.70-7.63 (m, 1H), 7.55-7.48 
(m, 2H), 7.44-7.38 (m, 1H), 7.26-7.15 (m, 2H), 6.82 (s, 1H), 6.75-6.69 (m 

, 1H), 5.82 (d, J = 17.0 Hz, 1H), 5.66 (d, J = 17. 0 Hz, 1H), 3.82-3.71 (m, • 
1H), 3.57 (s, 3H), 3.43-3.35 (m, 1H), 3.07-2.94 (m, 3H), 1.81-1.47 (m, 4H 

5 ), 1.42 (s, 9H). 

MS (ESI+) 576 (M + +l, 100%) . 
3 4 

tert-^/V ((3R)-l-{3-(2-^na^V^)-6-[(3-^ hW*^)7t^] 
-5-* ^JV-A-** y-4, 5- *S tKP -3H-^T 5 *V [4, B-c] * V M ^ 5 ^ 

10 






J NHBoc 

Hifclfc-fe y * (381 mg) trl40 o C-e*^>-^^«t 0 3*nBlfck ■ «£M 

* K(1.0 M, 1.06 mL) MTFLfc 30#«. ##« 4 6 (200 mg) <D<rh? 

15 t K»79V(2 0 tn?»#Ufc. 1*|RI«. 25 ■C^WWWIB* 

20 l H NMR (400 MHz, CDCI3) 5 7.41-7.38 (m, 1H), 7.28-7.15 (m, 4H), 6.86-6.82 
(m, 2H), 6.81 (s, 1H), 6.68-6.65 (m, 1H) , 5.79-5.60 (m, 2H), 4.82-4.80 (m, 
1H), 4.15 (s, 2H), 3.81-3.80 (m, 1H) , 3.79 (s, 3H), 3.49 (s, 3H), 3.44-3. 
39 (m, 1H), 3.03-2.96 (ra, 3H), 1.80-1.76 (ra, 4H), 1.43 (s, 9H). 
MS (ESI+) 620 (M*+l, 100%). 

25 ###U 3 5 

tert-^/V {(3R)-l-[3-(2-^nn^v?/V) -5-^^-4-^^y-6-(7*^^T 

•fe^)-4,5-v?t try ^^-2->r^]^y ^>--3-f 
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15 




NHBoc 




o C >0 

n VV-iQ 

NHBoc 



:##J3 4 t^<D^T% ^M^b#tl(54 mg)*^^Ufc„ 
^H NMR (400 MHz, CDC1 3 ) 6 7.40-7.27 (m, 7H), 7.15-7.14 (m, 2H), 6.67 (d, J 
5 = 7. 2 Hz, 1H) , 5. 80-5. 59 (m, 2H) , 4. 84-4. 82 (ra, 1H) , 4. 19 (s, 2H) , 3. 79-3. 
75 (m, 1H), 3.48 (s, 3H), 3.44-3.40 (m, 1H), 3.04-2.96 (m, 3H), 1.80-1.75 
(m, 4H), 1.43 (s, 9H). 
MS (ESI+) 590 OT+1, 100%). 
3 6 

/W-4-^y-4,5-^t Ka-3H-f ^ *V [4, 5-c] t' y ^-H^]tV.j 




O 



NHBoc 



MeO 





I / — \ 

> 



NHBoc 



mm 34i: is]#©^fe-c, $m<o\\&m 01 mg) ufc 0 

*H NMR (400 MHz, CDC1 3 ) 5 7.49-7.39 (m, 4H), 7.26-7.18 (m, 3H), 6.83 (s, 1 
H) , 6. 72 (d, J= 7. 3 Hz, 1H) , 5. 84-5. 64 (m, 2H) , 4. 86-4. 84 (m, 1H) , 3. 88 (s 
, 3H), 3.85-3.82 (m, 1H), 3.56 (s, 3H), 3.42-3.39 (m, 1H), 3.04-2.97 (m, 3 
H), 1.79-1.74 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 606 (M + +l, 100%). 
20 ##0iJ 3 7 

tert-^A- { ( 3 R)-l-[3-(2-*n*^^) -6->f A^fr 

-4 fr-^fc K n-3H-^^^y[4,5-c]t°y^^-2-^7W]^y^^-3-^/H^/W^ 
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o ^ 



N /— \ 
N ^— < 





N ^-C 

NHBoc 



NHBoc O 

.^m 3 2 1 mmttfe^ ^wao m g )^^b/c D 

l H NMR (400 MHz, CDC1 3 ) 6 7.41-7.39 (m, 1H), 7.21-7.16 (ra, 2H), 7.08 (s, 1 
H), 6.69 (d, J=7.2Hz, 1H), 5.81-5.61 (m, 2H) , 4.82 (d, J=8. 2 Hz, 1H), 3.8 
1-3.71 (m, 1H), 3.55 (s, 3H), 3.41 (dd, J= 3. 3 Hz, 8.2 Hz, 1H), 3.38-3.31 
On, 1H), 3.04-2.96 (m, 3H), 1.79-1.52 (m, 4H), 1.42 (s, 9H), 1.24-1.22 (m, 
6H). 

MS (ESI+) 542 (M + +l, 100%). 
##$J 3 8 

tert-^/W(3R)-l-[3-(2-* a ^-6-(l, Z-**W**r4 

-4-^y-4,5-^t Ka-3H-f S*V[4,5-c]fc> V ^y-H/^^U^^H^ 



C |X) 

/>-N > 

N W 

NHBoc 




N / — \ 

NHBoc 




# y # A (21 mg) % p- b/V'* 



H — -° 

##M 3 9 <D{k&yo (70 rag) ^ / — 

l H NMR (400 MHz, CDC1 3 ) 6 8.03 (s, 1H), 7.43-7.36 (ra, 1H), 7.25-7.13 (m, 
2H) , 6. 86 (s, 1H) , 6. 75-6. 68 (ra, 1H) , 5. 79 (d, J = 17 Hz, 1H) , 5. 64 (d, 17 
Hz, 1H), 3.85-3.74 (ra, 1H), 3.54 (s, 3H), 3.45-3.35 (ra, 1H), 3.08-2.95 (ra 
, 3H), 1.83-1.52 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 539 (M + +l, 100%) . 
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3 9 

tert-^/M (3R) -l-[3" 13 J'SW -6-*/^ 5 f**r* y_4 ' 5 " 

fc K a -3H-T 5 ^ ✓ [4, 5-c] *T V *J ^-2-4 ;V\ fcV< V i? ^-3— < M *A"<*-h 





N NHBoc H NHBoc 

:#« 6 4 ©fl*&W (300 BgXO^nP^AHSSRlzlBMk-rV^f^aV) (210 mg) % 
JP^., 50 o Ct?6B#F^«#b^^. Mlt?16lWllWUfc. RJtSM***^ b^ii 

*HNMR (400 MHz, CDC1 3 ) 5 9.55 (s, 1H), 7.45-7.38 (m, 1H), 7.27-7.13 (m, 
10 3H), 6.70-6.63 (m, 1H), 5.82 (d, J = 17 Hz, 1H), 5.65 (d, J = 17 Hz, 1H), 
3.88 (s, 3H), 3.82-3.72 (m, 1H), 3.50-3.41 (m, 1H), 3.12-2.94 (m, 3H), 1.8 
6-1.45 (m, 4H), 1.43 (s, 9H). 

ms (esi+) 500 or+i, 100%) . 

4 0 

15 * { (3R) -3- [ (tert-^ b * i/HA^^M T^]^!J^ ^" W ^ " 3 ~ (2 ~ 

* a n^iW-5, 7-S>* f/M-t^ y-4. 5-v> fc K*-3H->f 5 *V[4, 5-c] tf !) 

Me0 2 C^jL^>-NQ MeO.cV 1 ^^ 

J, e NHBoc Me 

,WlOftm0 g)> i,8-v'Tift:->'^n[5.4.0]-7-^^T ? ir>-(532 M L 
20 )© M^<20 mD^SrDean-Stark^ig^ffiV^lONFTO^^b.TKSr*^^ 
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15 



20 



19 3 

L H NMR (400 MHz, CDC1 3 ) 5 7.40-7.37 (m, 1H), 7.21-7.10 (m, 2H), 6.68-6.60 
(m, 1H), 5.73 (d, J = 17 Hz, 1H), 5.60 (d, J = 17 Hz), 3.98 (s, 3H), 3.81 
-3.71 (m, 1H), 3.49 (s, 3H), 3.40-3.32 (m, 1H), 3.28-3.19 (m, 1H), 3.10-2. 
95 (m, 2H), 2.34 (s, 3H), 1.78-1.60 (m, 3H), 1.52-1.43 (m, 1H), 1.42 (s, 9 
5 H). 

MS (ESI+) 544 (M + +l, 100%) . 
4 1 

^JV N-{[4-T"fe^/l-2-{(3R)-3-[(tert-^ Y**S*>Vi&~M T ^ J 3 
10 S/*— h 

M6 V NHBoc foe NHBoc 

^4 2^(2.2 g), lNTKSMb^by (10 mL)s **y-/K2 

*^A7 5 K(45 mL)*£#*»U 1-t K***"*^ H 3 ^-Ml. 1 g)> 1 

3 _ ^ y 7n \£M *A<*i?<< 5: K • ttSMftd. 3 g) . hV^T 

;v 7 ,y(3.2 mLk f^5/^f^A«« (1-0 g) 25 «C"C20 

= i/i-*l/3)*»Vvtr«M*U «W>flS^»Cl.O g )lrifeT^7 7^i:tT#fc 

o 

MS (ESI+) 562 (M++1, 60%) . 

* 

25 ##$J 4 2 

ol+A, 4-T-fe^-2-{(3R)-3-[(tert-y b^*A^?^)T 5 7] *<<V S^-l" 

^/H-l-(2-^ a n^vW-lH-i' 5 ^^-/v-5-^^#=3f^w- b 
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CI 



1 N NHBoc h NHBoc 

S#ffl^T> #%^J 1 8 (D\k&m (4. 7 g)tf)T-fe h~ b aU^t- b U 

A(n)(460 mg)Sran^T, 80°C-C9B#^# Ufc D £fc»fr*S:26 tttJU&SPU 
l/ftm^f-jV = 2/1-1/1) &JBWr««U ^7^7 7^(2.5 g)&#fc 0 ^ 

T> 25°c-eii0B#F^#bfc o R^a^WfcttftftSbK*^ b v 9JK*.m&*iB*.r 



1 H NMR (400 MHz, CDC1 3 ) 8 7.39-7.37 (m, 1H), 7.25-7.16 (m, 2H) , 6.72-6.70 
(m, 1H), 5.33 (s, 2H). 4.16 (q, J = 7. 2 Hz, 2H), 3.80-3.72 (*, 1H), 3.32- 

3.22 (m, 1H), 3.04-2.87 (m, 3H), 2.59 (s, 3H), 1.80-1.46 (m, 4H), 1.52 (s, 
9H), 1.15 (t, J = 7.2 Hz, 3H). 

MS (ESI+) 505 (M + +l, 29%) . 
4 3 

tert-^W(3R)-l-[3-(2-* P 7-v^ V-4. 

-3H-f 5: *V [4, 5-c] tT y $?^-2->f y v^-3--f /V} A A"** — b 

«a5> ' ""WQ 




^V^N ^— C Me NHBoc 



Me NHBoc 



4 4 ©fljfrW (28 mg) , mm*V9M22mg>. aVittTMG |*L)©N, 

K(l mL)*JlJ*.T\ »*12WIBW*bfc. *DS»**fc 



WO 2005/051949 



PCT/JP2004/017828 



19 5 



MS (ESI+) 486 Of+1, 100%) . 
4 4 

o C 'P 

Me NHBoc 




H ,A N 



NHBoc 



^ F(2 



■L)KlS»^9^A(n)(3.8 mg), bP7*=^*^7-f^(13-g), 9 
A (67 mgk *T f9^7^jrA^n 5 K(55 mg)SrJP^*C. «TC^4I*WHIM* 

mg) ^r^HfeT^/^^ r ^ £ LT#fc. 

>HNMR (400 MHz, CDC1 3 ) S 7.42-7.35 (m, 1H), 7.22-7.10 (m, 2H), 6.83-6.75 
(s, 1H), 6:73-6.66 (m, 1H), 5.73 (d, J = 17. 0 Hz, 1H), 5.62 (d, J = 17. 0 
Hz, 1H), 3. 81-3.71 (m, 1H), 3.41-3.32 (m, 1H), 3.28-3.17 (m, 1H) , 3.11-2.9 
7 (m, 2H), 2.30 (s, 3H), 1.77-1.38 (ra, 4H), 1.44 (s, 9H). 
MS (ESI+) 472 (M + +l, 100%) . 
£#0IJ 4 5 

tert-^/M (3R)-l-[5-[ CTPA'T?/) *A**-ri-l-Qr* * D ^ 
- F-1H--T 5 ^y/W2--f M If^y i^-3-f/W #/W^- b 



i^/k) -4- 3 



CI 



o 




N 
H 



NHBoc 



NHBoc 

##Jl 7 3(D^^(1.5 g) N N,N-tf^(2-^y-3-^^f-^y^ 



= /1^)-7}n^7 



WO 2005/051949 PCT/JP2004/017828 
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■ 

^y^pi) K(l.O gK MJ^^r^^(1.3 mL)(D^^nP7<^^(25 mL) \Z.T 

5 = i/i) &^t;i*§£ u mm<Dft&m a. o g) ^fer^^^ r^t b-c#fc 

o 

l H NMR (400 MHz, CDC1 3 .) 5 7.38-7,31 (m, 1H), 7.23-7.13 (m, 2H) , 6.79-6.69 
(ra, 1H), 5.88-5.75 (m, 1H), 5.55-5.40 (ra, 2H), 5.21-5.08 (m, 2H), 3.96-3. 
90 (m, 2H), 3.80-3.68 (ra, 1H), 3.40-3.28 (m, 1H), 2.95-2.79 (m, 3H), 1.80- 
10 1.45 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 600 (M + +l, 70%) . 



15 



9 ~ o 



4 6 

tert-^/V [(3R)-l-(3-(2-^un-<^v ? ^)-6-{[^ h^V(^^) T ^ Sl*A*$ 
-; V }-5-^^W4-^^y-4, 5-v>fc KD-3H-C ^ *V[4, 5-c] tfU /^) t' 

U V-3-- < /k] A"* * — b 

o C X> 





H0 T^ N ° X NHBoc 

q NHBoc O 

:##i]4 7 (456 mg)ON, N-^WM7? H(10 rnL)^^l- 

t Kn^^y M?ry-/K251 mgK i-^A—3- (^W5/^n 
20 tr/U) K-*fifcfe(316 rag), b P ^ V (0. 73 mL) . N, 

;VM Ko^W 5 S'tffflWft (160 mg)^P^T25°CT240#^1t#b^o RiS^fl* 

-f-0RHi*SSt: = 1/1-0/1)^?^^®^^^ (197 rag) 

25 ^6feT^7 7^i UT#fc D 

iH NMR (400 MHz, CDC1 3 ) 6 7.42-7.36 (ra, 1H), 7.24-7.12 (ra, 2H) , 6. 71-6. 65 
(m,. 1H), 6.65 (s, 1H), 5.77 (d, J = 17. 0 Hz, 1H), 5.62 (d, J = 17. 0 Hz, 1 
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H), 3.85-3.73 (m, 1H), 3.61 (brs, 3H), 3.50 (s, 3H), 3.46-3.38 (m, 1H), 3. 
36 (s, 3H), 3.07-2.95 (m, 3H), 1.80-1.49 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 559 Ot+h 55%) . 
4 7 

5 2-{(3R)-3-[(tert-^ V**>*A<*=.M T 5 /] *<<V M-2rQr* n ra^ 

y^)-5-^;W4-i-^y-4,5-^l: Kn-3H-^ ^ *V [4, 5-c] bf 5 * ^-6-# /V* 



10 



15 



MeO 



o C >0 

N 




NHBoc 



O 



IT ">-N 




NHBoc 

3 (970 mgK lN*«l5tfP (4 mL). ^*/~MlO mL 



(DitG-Sfa (920 mg) & t 



MS (ESI+) 516 (M + +l, 100%) . 
4 8 

2-{(3R)-3-[(tert-^b^^/^^)T 5 SlV^V W-l-J M-Z-i.2- 




EtO 



20 



NHBoc 



16i: |^#tf>#?£"t% 
MS (ESI+) 530 (M* +1, 27%) . 




N / — \ 
N N — C 



NHBoc 



(Dfc&%9(n rag) Sr-a-l^cbfc, 



:#0iJ 4 9 

-f y :/ n tT/U 2- { (3R) -3- [ (tert-^ h * V* T 5 J 3 ^ 5 S> S'-l-T M 
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10 




six 



0 'NHBoc I 6 NHBoc 

■nm 1 6 1 mm<o%mx\ mm<»i\&m(m m^sr-s^ut. 

*H NMR (400 MHz, CDC1 3 ) 6 7.44 (s, 1H), 7.42-7.38 (m, 1H), 7.24-7.12 (m, 
2H), 6. 73-6. 68 (m, 1H), 5.80 (d, J = 17.0 Hz, 1H), 5.65 (d, J - 17. 0 Hz, 1H 
) , 5. 30-5. 20 (m, 1H) , 3. 83-3. 72 (m, 1H) , 3. 45-3. 35 (m, 1H) , 3. 08-2. 92 (m, 
3H), 1.82-1.45 (m, 4H), 1.43 (s, 9H), L39(s, 3H), 1.37 (s, 3H). 
MS (ESI+) 544 Qt+l, 44%) . 
5 0 

2-{(3R)-3-[(tert-yf^^/^^)T ^ J ] *<V M-*- 
(Hrfi n u*WM-4r**y-*. 6-^^ K O -3H--Y ^ ^/[4, 5-c] tfj i^HH** 




II is 




NHBoc 



q NHBoc 

i6i mm(D^mx\ &m<Di\&m (55 mg) ufc Q 

15 *H NMR (400 MHz, CDC1 3 ) 5 7.50 (s, 1H), 7.45-7.32 (m, 6H), 7.25-7.12 (m, 
2H), 6.72-6.68 (m, 1H), 5.80 (d, J = 17. 0 Hz, 1H), 5.64 (d, J = 17. 0 Hz, 1 
H>.'b.38 (s, 2H), 3.82-3.70 (m, 1H), 3.45-3.35 (m, 1H), 3.08-2.95 (m, 3H), 

1.82-1.49 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 592 (M*+l, 67%) . 
20 ###15 1 

tert-^/V {(3R)-l-[6-(T 5 J #/l^^)-3-(2-* n U^VM-±-** V-4, 
KP-3H-T [4,5-c]lfy ^-2-<>U]lf-<y^-3-^}*^^- 



WO 2005/051949 



PCT/JP2004/017828 



19 9 





20 



"H 2 N 

NHBOC 4 " VNHB0C 

;^(150 mg)£N, N-v?^WMT? F(3 raL)^^U> 1 

tr/u) 5: F • immev mg). h y ^f^r s v(o. is mLK mzris* 

= io/D-e*MftU *IHOft:^*(83 mg) SrgfeSlfe^* 

10 1 H NMR (400 MHz, CDC1 3 ) 5 7.46-7.38 (m, 1H), 7.29-7.15 (m, 3H), 6.79-6.71 
(m, 1H), 5.75 (d, J = 17.0 Hz, 1H), 5.61 (d, J = 17. 0 Hz, 1H), 3.87-3. 73 
(m, 1H), 3.51-3.39 (m, 1H), 3.11-2.94 (m, 3H), 1.86-1.50 (tn, 4H), 1.42 (s, 
9H). 

MS (ESI+) 501 (M + +l, 50%) . 
15 5 2 

tert-y^ {(3R)-l-[6-(T / #/^~/V)-3-(2-* P wOiSMS-t ^J^~ 4r 
**y-4, 5-v?t Kn-SH-f =• ^/[4» 5-c] f 3 ^-2-f/k] *<) * 



CI 



CI 



o 



JO 



o 




o 



NHBoc 



H 2 N^/k^ 
O 



NHBoc 



\<Dtt&lfo (85 mg) Ufc, 



sit mm<Djjmx\ 

MS (ESI+) 515 (M++1, 100%). 
###J 5 3 

tert-y^ ((3R)-l-{3-(2-* a n^y^-G-tlv^^ "7~/lsT ^ 

-**y-4, 6-S>fc KP-3H-T 5 *V[4. 5-c] tT P S^-2-^/W tf-<y v^-3-fVv) 
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10 



15 





NHBoc o 



20 



— ( 




: ^ n p ibjv&/* & J = 10/D Sr/BV vCl£ 



U 



1 H NMR (400 MHz, CDC1 3 ) 5 7.42-7.38 (tn, 1H), 7.25-7.13 (m, 2H), 6.87 (s, 
IH), 6. 79-6. 71 (m, 1H), 5.79 (d, J = 17. 0 Hz, 1H), 5.64 (d, J = 17. 0 Hz, 1H 
), 3.84-3.71 (m, IH), 3.49-3.39 (m, IH), 3.20 (m, 6H), 3.10-2.91 (m, 3H), 
1.83-1.50 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 529 (M + +l, 44%) . 
#%#J 5 4. 

tert-y^ ((3R)-l-{3-(2-^ P P^^)-6-[(i^ 5 /)*/^^/V]-5 

_^ =^-4-^ y-4, 5- S? t K P "3H->f S *V [4, 5-c] fcT U v^-2-W ^ 5 * ^~ 




1 />-N^) 

NHBoc 



^ NHBoc O 

##0ij5 3©ft**(H mgXZ>N, N-*^^^r5 K(0.6 mU«F«^K» 
#y ?A(3 mgk 3*^^(4 /zL)^B^-C25°CT»13^it#bfc 0 R*S8U K 
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2 0 1 



MS (ESI+) 543 (M + +l, 62%) . 
5 5 

2-{(3R)-3-[(tert-y f*i/*/^^)T5 /l /W"3-(2- 
* u xi-*-7A>*n'iWM-4r*-*y-*. B-^t Fn-3H-^ ^ *V [4, 5-c] tT P ^ 




MeO 



NHBoc 

1 6 k wm^te*^^^ 

MS (ESI+) 534 (M + +l, 75%) . 




NHBoc 



;<Dft&& (265 mg) &&f& bfc 



■3%m 5 6 

10 2-{(3R)-3-[(tert-y b^*^J?^)T5 /] ^ ^"WM -3- (2-* P n- 
5- 7 ^a^^^)-4-^^ry-4,5-^t KP-3H-W^^[4,5-c]t°y v^-6-#/V 



CI 



EtO 




NHBoc 

ill 7t»^^ffl^t, 




NHBoc 



<£Kfr£"^(907 mg) Sr^J^c bfc 



15 MS (ESI+) 520 (M + +l, 58%) . 



#%#!| 5 7 

* W 2-{(3R)-3-[(tert-^ b^*^?^)75 /]l?*<9 M"3-(3- 
h - 2 -^-l-<<M-4-**y-*, 5-^t KP~3H-^ S *V [4, 5-c] tf J> 



O , 
EtO-V N 




CH 3 0 



20 



NHBoc 





N ^—C 

NHBoc 
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2 0 2 



(Dfc-^ (680 mg)%^Uc, 
MS (ESI+) 460 (M*+l, 38%) . 
5 8 

2-{(3R)-3-[(tert-^ Y**S*A<*=.n>)T 5 J 1 M~l-& 
H 2 N^N NHBoc NHBoc 

8i»^fflv^ (3. 3 g)3r^/&Ufc 0 

MS (ESI+) 607 (M + +l, 30%) . 
5 9 

10 2-{(3R)-3-[(tert-^>^r^/V^/V)T 5 Si tV*9 





H 2 N N NHBoc ' NHBoc 

MS (ESI+) 533 (M*+l, 33%) . 

15 ##M 6 O 

4 _ T ^ 7 -2-{(3R)-3-[(tert-y h^^/^^/U)T5: /] 

F ^| (^^i -EtC^vN / — \ 

Et0 2 C_N r N^k NHBoc mJ^T^W 

NCN H2N NHBoc 

ffnK o77y (260 mL) ttfflT'TKiftt b V * ^ (60%, L 42 g) & XI. 3 
20 0£IHI«ttbfc. /Bfcttfc***' N-[(E)-{(3R)-3-[(tert-^ h^*/U*^)T 5 




WO 2005/051949 PCT/JP2004/0 17828 

2 0 3 

^ yv ^_ b ( 19 .5 g) <DT b7t Ko79>1»»(110 mL)£0 tnflB*.* Jfc*i» 
B*W»»Ufc. R«^0 7K(2.0 mL)«rS-*#<«:> *WT?*ffiiaL 

(19.5 g) &#fc 0 

*H NMR (300 MHz, CDC1 3 ) 5 7.33 (dd, J =5.0, 8.7 Hz, 1H), 6.90 (dt, J = 3. 
0, 8.4 Hz, 1H), 6.54-6.52 (m, 1H), 5.21 (s, 2H), 5.12-4.97 (m, 3H), 4.15-4 
.10 (ra, 2H), 3.79-3.70 (m, 1H), 3.30 (dd, J = 3.2, 12. 1 Hz, 1H), 2.99-2.91 
10 (m, 1H), 2.90-2.82 (m, 20, 1.79-1.51 (m, 4H), 1.41 (s, 9H), 1.10-1.05 (m 
, 3H). 

MS (ESI+) 496 CT+1, 100%). 
6 1 

4 _ T ^ y- 2 -{(3R)-3-[(tert-y b^v^/^^/^T 5 /] 
15 M-l-(3-^ h-2-^V-W/l-)-lH-f S ^-/l^-*^^- ^ 

s 0 1 

NCN " 2 NHBoc 

Kn 77 >-(130 mL) K^WV^mit^ ^ U- 24 & 60Wfttt) fcflPx 

. M5frW«*Ufc. ^^t^^N-[(E)-{(3R)-3-[(tert-^h^v'^^^) 

r ^ / ] tr-< p s^- w (v'T / ^ / ) * t-zh-n-g-* b-2-^- w 

20 /l,)^!J^h (8.69 g) Cff7t Kn77«(50 mL) £0 «CT!iII*., H 

-t'2^jt#bfc„ Etmmzo'CKxmi^ *(i.o mL)*ra-**<»i;^ &v^«n 

25 fb^<Of&£/&^ (8.71 g) ^r#rc 0 

*H NMR (300 MHz, CDC1 3 ) 5 5.24-5.21 (m, 1H), 5.06-4.96 (m, 1H) , 4. 92-4. 82 
(m, 2H), 4.57-4.55 (m, 2H), 4.27 (q, J = 7. 1 Hz, 2H), 3.81-3.79 (ra, 1H), 
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3.33-3.30 (m, 1H), 3.06-2.05 (m, 1H), 3.00-2.98 (m, 1H), 2.88 (dd, J = 6. 8 
12.0 Hz, 1H), 1.84-1.78 (m, 2H), 1.81-1.40 (m, 2H), 1.73 (s, 3H), 1.70 ( 
s, 3H), 1.44 (s, 9H), 1.33 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 422 (M + +l, 100%). 
5 ##M 6 2 

N-[(E)-{(3R)-3-[(tert-^>^^*^^)T ^ J 3 V^V M ( 

*ST S << % /) * ^]-N-(2-^ n x2-5-y/^^^-J/U) 7 V V 

EtOoC^N^lCXKjHRoc F^^i f^l 

NCN Et0 2 C_N r N^X NHBoc 

NCN 

N -[ (E)-{ (3R)-3-[(tert-y h ^i/DArt—M T^Jl^V *Sf-l-4M 
10 *M * 5 ^ ^ 23 - 4 g) OT-fe f ^ b y A4ffiK (133 mL) \Z 

> 2-^nn-5-7/Vtn- <yi?/^P^ K (21.9 g) s (27.6 

/1-2/3) T'SSUX, SlOft^ (19-9 g) £#fc 0 
15 l H NMR (300 MHz, CDC1 3 ) 5 7.37 (dd, J = 5.0, 8. 8 Hz, 1H), 7.08-7.06, (m, 
1H), 7.01 (dt, J = 2.9, 8.3 Hz, 1H), 4.88-4.68 (m, 1H) , 4.62-4.53 (m, 2H), 
4.23 (q, J = 7.1 Hz, 2H), 4.03-3.89 (m, 2H), 3.74-3.70 (m, 2H), 3.59-3.51 
(m, 1H), 3.45-3.35 (m, 1H), 3.22-3.14 (m, 1H), 1.95-1.71 (ra, 2H), 1.71-1. 
66 (m, 1H), 1.59-1.56 (m, 1H), 1.43 (s, 9H), 1.29 (t, J = 7. 1 Hz, 3H). 
20 MS (ESI+) 496 (M*+l, 52%). 

6 3 

N -[(E)-{(3R)-3-[(tert-^ b^rv-^/^^/^T ^ /] t°^y M ( 




25 



Et0 2 C^-N r N^ NHBoc - Et0 2 C^N v N^> NHBoc 

NCN NCN 

N -[(E)-{(3R)-3-[(tert-^ b^/P#^)T5 /] S^-W^J 
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(i/7V>f 5 / ) ^ 9 (12.0 g) or-feh=MJ^»« ( 68raL ) l; 

i-^t-3-/^-2-^ry (7.59 g) . ^fife^y^^ (14.1 g) 

5 2) tilfC, mM<Di\:^m (8.89 g) ^#fc 0 

>HNMR (300 MHz, CDC1 3 ) 5 5.18-5.14 (m, 1H), 4.81 (brs, 1H), 4.20 (q, J = 
7.1H Z> 2H), 4.03 (s, 2H), 3.91-3.89 (m, 2H), 3.69-3.67 (m, 2H), 3.55-3.5 
0 (m, 1H), 3.40-3.30 (m, 1H), 3.20-3.15 (m, 1H), 1.94-1.86 (m, 2H), 1.74 ( 
s, 3H), 1.64 (s, 3H), 1.81-1.40 (m, 2H), 1.44 (s, 9H), 1.27 (t, J = 7. 1 Hz 

10 , 3H). 

MS (ESI+) 422 Of+l, 39%). 

6 4 

tert-y^/V {(3R)-l-[3-(2-^nn-<V^)-6-(fc Ka^^^/W)-5-^/M- 
**y-4,5-^t Kn-SHM' 5 [4, 5-c] t° y W-*-4M* 
15 /U/<^—h 



20 





HO 

O 



NHBoc NHBoc 

*«4 7©<fc#*(2.U gk b y ;V7 ? y (0. 68 .L) ©T b 7 t K n 7 7 ^ 
(20 mQ*»*0«CfcJWU ^nn»y7"nlf/K0.68 mD^TUTO Ml 

^LTJteHflS#!7**7-b!> !7^(309 mg) <Z>tM£?£ (2 bQStWTU 0 °C-e30#jf# 
Lfc. #fc*bfcME**' P * ^* 7^^^77^- (M«K : 

^ = = io/D^J;>3»$4i"Sr:i:-c^a© 

25 <ft£^ (1. 9 g) £ &&T*^7 T^b LT#fc 0 

>HNMR (400 MHz, CDC1 3 ) 5 7.42-7.35 (m, 1H), 7.22-7.08 (m, 2H), 6.65-6.58 
(m, 1H), 6.56(8, 1H), 5.74 (d, J = 17. 0 Hz, 1H), 5.60 (d, J = 17. 0 Hz, 1H 
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2 0 6 

), 4.6Kb, 2H), 3.82-3.72 (m, 1H), 3.65 (s, 3H), 3.44-3.32 (m, 1H), 3.06-2 
.90 (m, 3H), 1.81-1.50 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 502 (Hf+1, 100%). 
6 5 

5 2- { (3R) -3- [ (t ert-y h*f* *<* ^)7^]^5^ " 3 " (3 " * 



10 




NHBoc 

47 t W\m<DJjfe~£\ 




NHBoc 



\(Dfc&$) (590 mg) ^-p^bfc 



1 H NMR (400 MHz, CDC1 3 ) 5 7.63 (s, 1H), 5.44-5.37 (m, 1H), 5.05-4.94 (m, 
2H), 3. 94-3. 80 (m, 1H), 3.60-3.51 (m, 1H), 3.33-3.05 (m, 3H), 1.97-1.65 (m, 

4H), 1.81 (s, 3H), 1.75 (s, 3H), 1.44 (s, 9H). 
MS (ESI+) 446 (M + +l, 35%). 
6 6 

15 tert-^/V {(3R)-l-[3-(2-^ P pU/^)-6-(3t-* h^>7x^)-4-t^y- 



•CH 3 o 





NHBoc 



NHBoc 



HftT* #%#J 2 9 Ofc*4ll (100 mg) 3-* b ^(66 
20 ig)O^BP^^ mL)^^l-^-7-^^4A(400 mg. ftlftttX). 

^ ^ (59 M l) % (80 mg) &flI*21l*MM'T?^ bfc„ ffft**r* 7 

-f h5»lU ^n^A»t, ****U£Wtbfc. #b*tfcM*rVP* 
W 7 A^nv h ^7 7 ^ (SiM : -^rt ^/»^^ = l/l~0/l)Tit 

t^ri: X'MM^ik&yv (43 mg) £r#fc 0 



WO 2005/051949 PCT/JP2004/017828 

2 0 7 

l H NMR (400 MHz, CDC1 3 ) 5 7.39-7.28 (m, 2H), 7.21-7.09 (m, 3H), 6.97-6.87 
(m, 3H), 6.75-6.71 (m, 1H), 6.67 (d, J = 7. 3 Hz, 1H), 5.78 (d, J = 17. 0 H 
z, 1H), 5.63 (d, J= 17.0 Hz, 1H), 3.84-3.73 (m, 1H), 3.81 (s, 3H), 3.46-3 
.36 (m, 1H), 3.06-2.94 (m, 3H), 1.81-1. 49 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 564 Or+1, 100%) . 
6 7 

tert-T^/V- {(3R)-l-[3-(2-^ U a-<^^)-5-(3-7/V^a 7 ^=^)-4-^^r y- 
4> 5 _^ t Kn-3H-f 5 *V [4, 5-c] tf 3 v^-2-^/kl fcT"<9 M *A"** - 




VlHBoc NHBoc 

*H NMR (400 MHz, CDC1 3 ) 8 7.49-7.32 (m, 2H), 7.20-7.02 (m, 6H), 6.77-6.73 
(m, 1H), 6.70 (d, J = 7.2 Hz, 1H), 5.76 (d, J = 17. 0 Hz, 1H), 5.61 (d, J 
= 17.0 Hz, 1H), 3.85-3.70 (m, 1H), 3.45-3.36 (to, 1H), 3.07-2.92 (ra, 3H), 1 
.80-1.52 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 552 (II* +1, 100%) . 
##0>J 6 8 

tert-y^/V {(3R)-l-[3-(2-^nn-<^v 5 ^)-4-^y-5-7^=/W4,5-^t: Kn- 
3H->f y 9 [4, 5-c] t° U ;V] ^ y ^ ^"3-^ # / W<* - b 

NHBoc ini-idog 

:#0ij6 6 1 mm^mx-mm^it^-m (73 m g )^^ufc 0 

>HNMR (400 MHz, CDC1 3 ) 8 7.48-7.41 (m, 2H), 7.40-7.32 (m, 4H), 7.24-7.10 
(m, 3H), 6.80-6.72 (m, 1H), 6.68 (d, J = 7. 3 Hz, 1H), 5.78 (d, J = 17. 0 H 
z, 1H) , 5. 63 (d, J = 17. 0 Hz, 1H) , 3. 85-3. 74 (m, 1H) , 3. 48-3. 38 (m, 1H) , 3 
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.10-2.95 (m, 3H), 1.82-1.57 (m, 3H), 1.43(s, 9H), 0.91-0.73 (m, 1H). 
MS (ESI+) 534 (M*+l, 100%) . 
6 9 

tert-^A' { (3R) -1- [3- (2- * P P ^ > -5" (4r7^o7x^)+^y- 
4, 5-v? t KP-SH-^f ^ ^/ [4, 5-c] fcT y S^-2-f A.] \£« y M * - 



20 



CI 



O 




^ N NHBoc 

66t lfr|«027 (58 mg) Sr^ffc bfc D 

l H NMR (400 MHz, CDC1 3 ) 5 7.40-7.33 (m, 3H), 7.18-7.11 (ra, 5H), 6.77-6.71 
10 (m, 1H), 6.69 (d, J = 7. 3 Hz, 1H), 5.76 (d, J = 17. 0 Hz, 1H), 5.61 (d, J 
= 17.0 Hz, 1H), 3.83-3.76 (m, 1H), 3.48-3.40 (ra, 1H), 3.08-3.01 (m, 3H), 1 
.77-1.64 (m, 3H), 1.42 (s, 9H), 0.85-0.80 (ra, 1H). 
MS (ESI+) 552 (M + +l, 100%) . 
##0)J 7 0 

15 tert-^M-{(3R)-l-[3-(2-* o n^WM-*-* *-n~4r**y-*rt7 

TAt-i. 6-** KP-SH-^f 5 *V [4, 5-c] \> y v^-2-^/kl W-*r4M 



CI 



O 



CI 



Q 



o C ^0 




, 1UD n , NHBoc 

NHBoc l >v^ 

7 3 (100 mg), ^-fev->7A(163 rag), 7^/^(25 mL)tf>N, 

N-^^fMM7^ K(3 mD»ttSr25 °CT*16P#TO# bfc 0 Rfclk S^m^ 



* 

ft (71 rag)^efeT i &/^T^ib"C#fc 0 
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2 0 9 

MS (ESI+) 578 OT+1, 100%). 
###J 7 1 

tart-***' (( 3R ).i-{3-(Hnn/<y^)-ft-[(3^ h ^7*/^)^^] 



• ° ,;0 . Alo 




CI 



J6K> rv^q 



NHBoc 




NHBoc 



10 



OMe 

7ot mm<D*mx\ mm(Dit^m (57 mg ) *n&r*^y r*t ux#fc 

"hNMR (400 MHz, CDC1 3 ) 5 7.43-7.37 (m, 1H), 7.26-7.15 (m, 3H), 6.75 (s, 
1H) , 6. 74-6. 68 (m, 1H) , 6. 60-6. 50 (m, 3H) , 5. 78 (d, J = 17. 0 Hz, 1H) , 5. 63 
(d, J = 17.0 Hz, 1H), 5.00 (s, 2H), 3.80 (s, 3H), 3.80-3.72 (m,lH), 3.62 ( 
s, 3H), 3.40-3.37 On, 1H), 3.02-2.89 (m, 3H), 1.76-1.67 (m, 4H), 1.42 (s, 
9H). 

MS (ESI+) 608 Qt+1, 100%). 
15 ##0"J 7 2 

tert-^/V {(3R)-l-[3-(2-* P + J * fA^r** 

y-4, B-i? t K P -3H--Y 5 M4. 5-c] tT y v^-2-^/Kl tf^0 M 

CI - 




o ^ 



20 



C1 iVnQ -moXXIHQ 



N M> _ NHBoc 
NHBoc 

, 7 3 <DMtm (200 mg) N *ST *K* 9 * * (27 mg) , 3 !>fl5* 5 * * O mg 
)t^f/U*^A7 5 K(5 ■Ufc**U 25 ^24B#^# L7i 0 Rfcfft, 
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^77^- vmim ■. &m^M <t r> r. 1 -&m<oK&m uos mg ) 



^ife©/*/!'^ T 7 t LT#7c„ 
MS (ESI+) 511 (M + +l, 100%). 
7 3 

tert-y^ {(3R)-l-[3-(2-^ * * 7< 9vV)-5-* f/Hrt* 



5 



20 





CI >x^!&^N^^ ' 



k.lj B NHBoc 
NHBoc 

6 4 (Dit&m (501 rag)©ff7tFP77 ^*&Q0 mL) 
10 fcN-*PW3/^fc>f 5 K( 339 «g)fc by7*=^*^7-f ^(656 mg)SrJn^T2 

-eaaKo-fb-fr* (485 mg) sr^nfer^^^ r * i^tufc, 

MS (ESI+) 520 (M + +l, 100%). 

15 7 4 . 

tert-^V {( 3 R)-l-[3-(2-^nn-<>'^)-4-^^-4,5-^fc Kn-3H-^^ 



i-^N N — { fi J NHBoc 

NHBoc 

#09 1 8©flrfMfc(ioo mgXzw^^'J ^;v^^^;v^—r;vmmK. t 

b7^by7x=;^7^^7^^(0)(20n,g) > 2-T^^^O>' 
^(23 mg), Bmi-hD -7^(36 mg)<D7k(0.7 «L)^Mi, 80 < C^*#Ufe, 6 



15 



WO 2005/051949 PCT/JP2004/0 17828 

.211 

jtJ;t)fflf$4i-5r.i:T?^®^t;'n'*J(57 mg)^fife@^i: L-C#7c 0 
5 l H NMR (400 MHz, CDC1 3 ) 5 8.24-8.22 (m, 1H), 7,47-7.37 (m, 2H), 7.31-7.10 
(m, 4H) , 6. 78-6. 70 (m, 1H) , 5. 78 (d, J = 17 Hz, 1H) , 5. 68 (d, J = 17 Hz, 

1H), 3.87-3.76 (m, 1H), 3.48-3.39 (m, 1H), 3.31-3.20 (m, 1H), 3.16-3.03 (m 

, 2H), 1.80-1.48 (in, 4H), 1.47 (s, 9H) . 

MS (ESI+) 508 (M + +l, 100%) . 
10 7 5 

*^,V 2-{(3R)-3-[(tert-y>=¥^^^)T ^ J ] S^-W /H"3-(2- 

S/U— b 

C1 X) 



20 



Eto ^r N Q * Vnhboc 

I NHBoc Q _ OMe 

2-{(3R)-3-[(tert-y Ki/*/U*^)7 5 
(2-^PP^^/^)-4-^-K-lH-^^^^-5-^^ d r^^^ (665 mg) ^ 
fl/y^!)a.-;Vi?^;^-T/^l (9.4mL) ^ b b y ^ 

*:7.f^7^!7A(0) (129 mg) , ^;M-7^-3-(4,4,5,5-7b^fM 
,3,2-^^0 7^^)^^^ (344 mg) , (240 m 

«)'©* (4.7 mL) MR***.* 8 OttUfftfc. 18. 

*Tifc#u»7-by tWEWibfc. #&nfc^*gfc^y# 

„ #fe^f^b-a-^ : Sr^^/-^(2 mL)^d>U -7- by !7A^b^Ka mL)(21% 




25 
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2 12 

l H NMR (300 MHz, CDC1 3 ) 5 8.81 (d, J = 1. 5 Hz, 1H), 7.97 (dd, J = 1.8, 8.4 
Hz, 1H) , 7. 39 (dd, J = 0. 9, 7. 9 Hz, 1H) , 7. 14-7. 03 (m, 3H) , 6. 67 (d, J = 
7.9 Hz, 1H), 5.72 (d, J = 16. 8 Hz, 1H), 5.57 (d, J = 16. 8 Hz, 1H), 5.29 (m 

1H), 3.90 (s, 3H), 3.76-3.02 (ra, 5H), 1.98-1.53 (m, 4H), 1.37 (s, 9H). 
MS (ESI+) 566 (M + + l, 100%). 
7 6 

2-{(3R)-3-[(tert-y f^*^^)75 /] tf^P v^-W /H"3-(2- 
^^y^)-5-^/H-t^y-4,5-^t Kn-3H-T 5 *V [4, 5-c] * y P ^- 



15 



25 




o C, X) 



ie An 



MeO 0 M y N NHBoc 



MeO(Q)C 




2-[{[2-{(3R)-3-[(tert-^ h*f*A<*~MT 5 /] tf^P i^-W/H 

^(g-^pn^^^H^-a-K-lH-^^^y-^B-^/^^/^^/H (^A-) 

(237 mg) (DN,N-^^^/^^T5 KSSSfc (10 mL) W 
y«?7i?^^(25 mg), M? 7 7 >f ^ (58 mg) „ (59 mg) SrflPX. 

u # h frtz.nm * v p * 9 ^ * n t V ? 7 7 4 - (® HBi» : -^mj- w 

t<^7k=2/i)tcJ;9ftjK*f'5-i:"^*S <0 ^^*» (168 rag) bT# 



l H NMR (300 MHz, CDC1 3 ) 5 8.43 (dd, J = 1. 7, 7.9 Hz, 1H), 7.69 (dd, J = 1. 
7, 7.5 Hz, 1H), 7.40 (dd, 1.5, 7.7 Hz, 1H), 7.32 (dd, J = 7. 5, 7.9 Hz, 1H) 
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, 7.23-7.12 (m, 2H), 6.72 (dd, J = 1. 3, 7. 4 Hz, 1H), 6.19 (m, 1H), 5.76 ( 
d, J = 17.0 Hz, 1H), 5.64 (d, J = 17. 0 Hz, 1H), 3.97 (s, 3H), 3.83 (brs, 1 
H), 3.57 (s, 3H), 3.44 (dd, J = 3. 3, 13.0 Hz, 1H), 3.29-3.24 (m, 1H), 3.10 
-3.09 (m, 2H), 1.83-1.51 (m, 4H), 1.43 (s, 9H). 
MS (ESI + ) 580 (M + + l, 100%). 
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O 











17 " 




8 


R 16 





#J7 7 H 

#J7 8 H 

#17 9 H 

#J8 O H 

##0|J 8 1 H 

###] 8 2 H 

###J 8 3 F 

##$J 8 4 H 

###! 8 5 H 

8 6 F 

mm 8 7 H 

##IJ 8 8 F 

■mW 8 9 F 

„ %M 9 0 F 

##09 9 1 F 




NHBoc 



R 



17 



7-C0 2 (t-Bu) 

7- C0 2 Me 

8- C0 2 Me 
7,9-C0 2 Me 

6- MeO/7-C0 2 Et 
6,8-F/7-C0 2 Et 
8-C0 2 Me 

8- OCHF 2 

9- OMe/7-C0 2 (t-Bu) 

7- C0 2 (t-Bu) 

8- CH 2 C0 2 Et 

7- MeO/8-C0 2 Me 

6-MeO/8-C0 2 Me 

8- F/7-C0 2 (t-Bu) 
7,9-C0 2 Me 



m 



###J 1 3 1 
#%0lJ 1 3 3 
##00 1 3 4 
##0>J 13 5 
#%0>J 1 3 6 
##00 1 3 7 
##0>] 1 3 8 
#%0fl1 3 9 

mm i 41 

#114 2 
04 1 4 3 
0IJ 1 4 4 

##0>J 14 5 

##0IJ 1 4 6 

#%0ij 1 3 2 



7 7 

l H NMR (300 MHz, CDC1 3 ) 5 8.31 (d, J = 8. 3 Hz, 1H), 8.12 (d, J = 1. 1 Hz, 1 
H), 7.91 (dd, J = 1.1, 8.3 Hz, 1H), 7.41 (dd, J = 1.5, 7.9 Hz, 1H), 7.23-7 
.11 (m, 2H), 6.69 (d, J = 6. 2 Hz, 1H), 6.07-6.05 (ra, 1H), 5.79 (d, J = 16. 
8 Hz, 1H) , 5. 66 (d, J = 16. 8 Hz, 1H) , 3. 79 (ra, 1H) , 3. 79 (s, 3H) , 3. 45 (dd 
, J =3. 5, 13.0 Hz, 1H), 3.27-3.21 (ra, 1H), 3.09-3.07 (ra, 2H), 1.74-1.52 ( 
ra, 4H), 1.65 (s, 9H), 1.47 (s, 9H). 
MS (ESI + ) 622 (M + + l, 100%). 
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7 8 

l H NMR (300 MHz, CDC1 3 ) 5 8. 35 (d, J = 8. 1 Hz, 1H) , 8. 16 (d, J = 1. 3 Hz, 1 
H), 7.97 (dd, J = 1.3, 8.1 Hz, 1H), 7.41 (dd, J = 1. 5, 7.9 Hz. lH), 7.23-7 
.10 (m, 2H), 6.68 (d, J = 6. 4 Hz, 1H), 6.11 (m, 1H), 5.79 (d, J = 16.8 Hz, 
5 1H) , 5. 66 (d, J = 16. 8 Hz, 1H) , 3. 99 (s, 3H) , 3. 80 (s, 3H) , 3. 80-3. 76 (tn, 
1H), 3.44 (dd, J = 3.1, 12.6 Hz, 1H), 3.25-3.23 (m, 1H), 3.10-3.08 (m, 2H 
), 1.74-1.55 (4H, m), 1.47 (s, 9H). m, 3H), 1.83-1.53 (ra, 4H), 1.43 (s, 9H 

). 

MS (ESI+) 580 (M + +l, 100%). 
10 ###J 7 9 

*H NMR (300 MHz, CDC1 3 ) 5 8. 95 (d, J = 2. 0 Hz, 1H) , 8. 17 (dd, J = 2. 0, 8. 8 
Hz, 1H), 7.46 (d, J = 8.8 Hz, 1H), 7.41 (dd, J = 1. 3, 7.7 Hz, 1H), 7.23-7 
.11 (m, 2H), 6.70 (d, J = 7..1 Hz, 1H), 5.78 (d, J = 17. 0 Hz, 1H), 5,63 (d, 
J = 17.0 Hz, 1H), 5.36-5.34 (ra, 1H), 3.98 (s, 3H), 3.83 (brs, 1H), 3.76 ( 
15 s, 3H), 3.46 (dd, J = 3.1, 12. 4 Hz, 1H), 3.26-3.16 (m, 1H), 3. 10 (m, 2H), 1 
.83-1,61 (m, 4H), 1,44 (s, 9H). 
MS (ESI+) 580 (M + + l, 100%). 
8 0 

»H NMR (300 MHz, CDC1 3 ) 6 8.21 (d, J = 1. 3 Hz, 1H), 7.99 (brs, 1H), 7.41 ( 
20 dd, J = 1.5, 7.9 Hz, 1H), 7.24-7.13 (m, 2H), 6.72 (d, J = 7. 0 Hz, 1H), 5.8 

1 (d, J = 17.0 Hz, 1H), 5.65 (d, J = 17. 0 Hz, 1H), 4.66 (m, 1H), 4.04 (s, 

3H), 3.99 (s, 3H), 3.81 (s, 3H), 3.75-3.73 (m, 1H), 3.45-3.42 (ra, 1H), 3.1 

0-2.98 (m, 3H), 1.76-1.51 (ra, 4H), 1.42 (s, 9H). 

MS (ESI+) 638 (M + + l, 100%). 
25 ###J8 1 

1 H NMR (400 MHz, CDC1 3 ) 5 8. 08 (d, J = 8. 2 Hz, 1H) , 7. 67 (d, J = 8. 2 Hz, 
1H), 7.41 (dd, J = 7.9 and 1.3 Hz, 1H), 7.21 (ddd, J = 7. 9, 7.9 and 1.3 Hz 

1H), 7.15 (ddd, J = 7.9, 7.9 and 1.3 Hz, 1H), 6.73 (d, J = 7. 9 Hz, 1H), 
6.15 (brs, 1H), 5.78 (d, J = 17. 0 Hz, 1H), 5.64 (d, J = 17. 0 Hz, 1H), 4.44 
30 (q, J = 7.1 Hz, 2H), 3.93 (s, 3H), 3.81 (s, 1H), 3.79 (s, 3H), 3.43 (dd, 
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J = 12. 0 and 3. 3 Hz, 1H), 3. 27-3. 23 (m, 1H), 3.09-3.07 (m, 2H), 1.73 (brs, 

2H), 1.56-1.50 (m, 2H), 1.46 (s, 9H), 1.45 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 624 (M + +l, 100%). 
###"J 8 2 

5 *H NMR (400 MHz, CDC1 3 ) 5 7.82 (dd, J = 8. 8 and 1.6 Hz, 1H), 7.42 (dd, J 
= 7.9 and 1.3 Hz, 1H), 7.24 (ddd, J = 7. 9, 7.9 and 1.3 Hz, 1H), 7.15 (ddd, 
J = 7.9, 7.9 and 1.3 Hz, 1H), 6.69 (d, J = 7.9 Hz, 1H), 6.06 (brs, 1H), 5 
.75 (d, J = 16.5 Hz, 1H), 5.62 (d, J = 16. 5 Hz, 1H), 4.48 (q, J = 7. 1 Hz, 
2H), 3.91-3.89 (m, 3H), 3.81 (brs, 1H), 3.43 (dd, J = 12. 1 and 3. 4 Hz, 1H) 
10 , 3.25-3.21 (m, 1H), 3.08 (brs, 3H), 1.74 (brs, 2H), 1.53 (brs, 1H), 1.46 
(s, 9H) , 1. 43 (t, J = 7. 1 Hz, 3H) . 
MS (ESI+) 630 (M + +l, 100%). 
##$J 8 3 

1 H NMR (400 MHz, CD 3 OD) 5 8. 95 (s, 1H) , 8. 19 (m, 1H) , 7. 46 (m, 1H) , 7. 36 
15 (m, 1H), 6.94 (m, 1H), 6.42 (m, 1H) , 5.72-5.56 (m, 2H), 5.33 (bs, 1H) , 4.0 
3 (s, 3H) , 3. 93 (bs, 1H) , 3. 76 (s, 3H) , 3. 45 (m, 1H) , 3. 16-3. 09 (m, 3H) , 1 
.81-1.75 (m, 2H), 1.66-1.64 (m, 2H), 1.48 (s, 9H). 
MS (ESI+) 598 (M + +l, 100%). 
8 4 

20 4! NMR (300 MHz, CDC1 3 ) 5 8.04 (m, 1H), 7.43-7.40 (m, 2H), 7.30 (dd, J = 2 
.6, 9. 2 Hz, 1H) , 7. 22-7. 10 (m, 2H) , 6. 67 (d, J = 7. 7 Hz, 1H) , 6. 60 (t, J = 
73.8 Hz, 1H), 5.79 (d, J = 16. 8 Hz, 1H), 5,67 (d, J = 16. 8 Hz, 1H), 3.81 
(m, 1H), 3.73 (s, 3H), 3.46-3.42 On. ltf>. 3.21-3.18 (m, 1H), 3.10-3.08 (m, 
1H), 1.74-1.59 (m, 4H), 1.45 (s, 9H). 
25 MS (ESI+) 588 (M + + l, 100%). 

8 5 

l H NMR (400 MHz, CDC1 3 ) 5 7.77 (s, 1H), 7.45 (s, 1H), 7.41 (dd, J = 7. 9 a 
nd 1.3 Hz, 1H), 7.19 (ddd, J = 7. 9, 7.9 and 1.3 Hz, 1H), 7.10 (ddd, J = 7. 
9, 7.9 and 1.3 Hz, 1H), 6.43 (d, J = 7. 9 Hz, 1H), 5.88 (d, J = 16. 5 Hz, 1H 
30 ), 5.70 (d, J = 16.5 Hz, 1H), 5.22 (d, J = 7.9 Hz, 1H), 4.14 (s, 3H), 3.86 
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= 12.1 and 3.4 Hz, 1H), 3.31-3.27 (m 



3H), 1.60 (s, 9H), 1.58-1.48 (m, 1 



(brs, 1H) , 3. 79 (s, 3H) , 3. 47 (dd, J = 
, 1H), 3.19-3.09 (m, 2H), 1.75-1.70 (ra, 
H), 1.43 (s, 9H). 
MS (ESI+) 652 (M*+l, 100%). 
5 8 6 

*H NMR (400 MHz, CDC1,) 5 8.32 (d, 1H, J = 8.2 Hz), 8.13 (s, 1H), 7.91 (d 
, J = 8.2 Hz, 1H), 7.40 (m, 1H), 6.92 (m, 1H), 6.43 (d, J = 9.0 Hz, 1H), 6 
.01 (bs, 1H), 5.65-5.62 (m, 2H), 3.85 (ra, 1H), 3.81 (s, 3H), 3.45 (m, 1H), 
3.18-3.03 (m, 3H), 1.75-1.70 (ra, 4H), 1.65 (s, 9H), 1.46 (s, 9H) 
10 MS (ESI+) 640 (M*+l, 100%). 
##0tf 8 7 

*HNMR (300 MHz, CDC1 3 ) 8 ppm 8. 17 (d, J = 2. OHz, 1H), 7.49-7.39 (ra, 3H), 
7.22-7.09 (ra, 2H), 6.65 (d, J = 7.1Hz, 1H), 5.81 (d, J = 17. 9Hz, 1H), 5.6 
6 (d, J = 17. 9Hz, 1H) , 5. 50-5. 48 (m, 1H) , 4. 17 (dd, J = 7. 1, 14. 3Hz, 2H) , 
15 3.82-3.80 (ra, 1H), 3.76 (s, 2H), 3.74 (s, 3H), 3.45-3.41 (m, 1H), 3.18-3.0 
6 (m, 3H), 1.72-1.58 (ra, 4H), 1.45 (s, 9H), 1.27 (d, J = 7. 1Hz, 3H) . 
MS (ESI+) 608 (M*+l, 100%). 
###J 8 8 

MS (ESI+) 628 (M^+l, 100%). 
20 8 9 

l H NMR (300 MHz, CDC1 3 ). 5 ppm 8.59 (d, J = 1. 8 Hz, 1H), 7.66 (d, J = 1. 8 
Hz, 1H), 7.37 (dd,J = 5.1 and 8.8 Hz, 1H), 6.92 (td, J = 3. 1 and 8. 3 Hz, 1 
H), 6.44 (dd, J = 3.1 and 8.8 Hz, 1H), 5.65 (dd, J = 17. 2 and 38.3 Hz, 2H) 
, 5.33 (d, J = 6.8 Hz, 1H), 3.98 (s, 3H), 3.97 (s, 3H), 3.95 (s, 3H), 3.91 
25 -3.76 (m, 1H), 3.50-3.40 (ra, 1H), 3.-20-3.00 (ra, 3H), 1.85-1.65 (ra, 2H), 1. 
65-1.45 (m, 2H), 1.43 (s, 9H). 
MS (ESI+) 628 (M + +l, 100%). 
9 0 

l H NMR (400 MHz, CDC1 3 ) 8 8.01-7.93 (ra, 2H), 7.41-7.35 (m, 1H) , 6. 96-6. 89 
30 (ra, 1H), 6.47-6.38 (ra, 1H), 5.70 (d, J = 17 Hz, 1H), 5.60 (d, J = 17 Hz, 



WO 2005/051949 



PCT/JP2004/017828 



2 18 

1H), 3.88-3.75 (m, 1H), 3.77 (s, 3H), 3.50-3.40 (m, 
, 1.86-1.50 (m, 4H), 1.64 (s, 9H), 1.46 (s, 9H). 



1H), 3.25-3.00 (m, 3H) 



MS (ESI+) 658 (M + +l, 100%) . 
9 1 

5 l H NMR (300 MHz, DMSO-d 6 ) 8 8.14 (d, J = 1. 3 Hz, 1H), 7.81 (d, J = 1. 3 Hz, 
1H), 7.58 (dd, J = 5.0, 9.3 Hz, 1H), 7.23-7.17 (m, 1H), 6.68 (dd, J = 2. 9 
, 9.3 Hz, 1H), 5.62 (d, J = 17.4 HZ, 1H), 5.54 (d, J = 17.4 Hz, 1H), 3.96 
(s, 3H), 3.92 (s, 3H), 3.70 (s, 3H), 3.67-3.63 (m, 1H), 3.55-3.45 (m, 1H), 
3.24-3.17 On, 1H), 3.03-2.99 (m, 1H), 2.83-2.77 (m, 1H), 1.92-1.78 (m, 2H 

10 ), 1.60-1.54 (m, 2H). 

MS (ESI+) 556 (M + + l, 100%). 
9 2 

tert-^/V { (3R) -l-[3- (Hnn -6-7 A>* u^VM -B-^ fA^4r** 7-4, 5- 
^fc K n -3H--Y *V[4, 5-c]-l, 6-T7^V *Sf-*r4 A* bV* V i? W( M 

15 h 





Me/^N 



NHBoc 

■.mn 7 6^ mm(D3jmx\ 

MS (ESI+) 541 (M + +l, 100%) . 




N W 

NHBoc 



[Offr^HfettB mg) £"£-J& Lfc 



20 9 3 

7-{(3R)-3-[(tert-^ b^^^)75/]^D ^-W^}-6-(2- 
^ n n^iW -2- (4-7< h dfcS^VSW "4-^ T-ArS-** f-2. 4, 5, 6-ff7t K 
a^^/[4,5-d]f7/P[4, 3-b] try S?^-3r-*/U3jf^^V- b 
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15 



20 




MeC ^ OMe f NHBoc 




OMe 

• 76i |5j$l<£>^4re\ SS^frS* (179 rag) -gr^tfc bfc 0 

1 H NMR (400 MHz, CDC1 3 ) 5 7. 50 (d, J = 8. 6 Hz, 2H) , 7. 40 (dd, J = 7. 9 and 
1. 3 Hz, 1H) , 7. 20 (ddd, J = 7.9, 7. 9 and 1. 3 Hz, 1H) , 7. 14 (ddd, J = 7. 9, 

5 7.9 and 1.3 Hz, 1H), 6.83 (d, J = 8. 6 Hz, 2H), 6.73 (d, J = 7. 9 Hz, 1H), 
5.93 (d, J = 16.5 Hz, 1H), 5.86 (d, J = 16.5 Hz, 1H), 5.81 (d, J = 16. 5 Hz 
, 1H) , 5. 71 (brd, J = 4. 9 Hz, 1H) , 5. 59 (d, J = 16. 5 Hz, 1H) , 4. 00 (s, 3H) 
, 3. 91 (brs, 1H) , 3. 86 (s, 3H) , 3. 76 (s, 3H) , 3. 47 (dd, J = 12. 0 and 3. 3 H 
z, 1H), 3.23-3.18 (m, 1H), 3.07 (brs, 2H), 1.74 (brs, 4H), 1.44 (s, 9H). 

10 MS (ESI+) 690 (M + +l, 100%) . 

9 4 

*?-;V 2-{(3R)-3-[(tert-y iViS^MT % J ] X-^V v^-W M"3-(2- 

? a vOl?/U)-5-* K & -3H->f ^ ^V[4, 5-d]^/ [3, 

4-b] tT V i?>--6-jJ^?$3rl/ 1/— b 

C(0)0Me C |)3 





N W MeO(0)C 

NHBoc S 

7 6b mWk<DjjfeX\ &m<D4\&V0 (238 mg) «r-£jjfe bfc D 
l E NMR (300 MHz, CDC1 3 ) 5 8. 05 (s, 1H) , 7. 40 (dd, J = 1. 5, 7. 7 Hz, 1H) , 7. 
23-7.11 (m, 2H), 6.68 (d, J = 7. 3 Hz, 1H), 5.72 (d, J = 16. 9 Hz, 1H), 5.6 
0 (d, J= 16.9 Hz, 1H), 5.39 (ra, 1H), 3.91 (s, 3H), 3.82 (brs, 1H), 3.72 ( 
s, 3H), 3.42 (dd, J = 3.5, 12. 5 Hz, 1H), 3.12-3.03 (ra, 3H), 1.74-1.59 (m, 
4H), 1.44 (s, 9H). 
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2 2 0 

* 

MS (ESI+) 586 (M + + l, 100%). 
#5%#J 9 5 

tert-y^ { (3R)-l-[3-(2-^ n u-5-7 /VXv^^MS-* f-J^-A, 
4)5)6i8 -f b7t Kn-3H-7n[3,4-b]-f^^y[4,5-d]tfU Vls-Z-^M*^* 



O 



MS I ^NHBoc %J NHBoc 

tert-^^ [ (3 R)-l-[l-(2-^nn-5-^^n-<^^)-4-3-K-5-{[^^/K 

tf^y i?i/-3-f/l/|#/W^-b (722 mg) <£>N, N-v^ Tv^^T 5: K«8fc (30 
10 mL) fc, BSfc/<9^^A(76 mg), M)7x^M^7^ (1688 mg) . mm (1 
79 mg) &JO*.s 160°C-eM#bfe o H*|B^ 50&***r*M&U *f W 

15 9 6 

tert-^A- 2-{(3R)-3-[(tert-^ T 5 /] 

4,5-c]=3ry y ^-7-^7/^^^^— b 

tert-^/V 2-{(3R)-3-[(tert-'7 f ^v-fr/l^-^) T 5 /] bT-<y M~ 

4,5-c]^y y y-9-*;^^VW- b 






14 r-K . Me ^N 



lUeArf^W tBuoJU N NHBoc (J NHBoC 
{ NHBoc YT f X C(0)0(t-Bu) 




WO 2005/051949 PCT/JP2004/0 17828 

2 2 1 

tert-y f-fi> 5- [ { [2- { (3R) -3- [ (tert-:/ ~M T ^ J ] ^ !> ^ ^"1 

_^ /u} (2 -^ n a -O-^/W) -4- 3 - K- 1 H-f 5 ^V-A-5--f A-] * ^^-/W ( 
^^)T5;R7A^c^*- b (112 rag)©^^*^*^*^^ 
(10 mUfcl, ^^7^^A(10 mgk b y 7*^*^7 W ^(23 mg) N m&T b V 

^/v=4/i~2/l) £ 9 m^-T 5 r. t X°mm<Dik&Vo**:MftW rag) , (8 mg) «rl 

tert-y^ 2- { (3R) -3-[ (tert-^ h * V# A*^) T5/]^P S?^- W M - 
10 3- (2-* n a-<^v?/U)-8-7^n-5-^ ^-4-^^-4, 5-v>t Kn-3H--T 5 *V [ 
4,5_ c ]^ y y ^-7-#A'#*S'l'~ f> : 1 H NMR (400 MHz, CDC1 3 ) 6 7.98-7.95 (m 
, 2H), 7.42 (dd, J = 7.9 and 1.3 Hz, 1H), 7.21 (ddd, J = 7.9, 7.9 and 1.3 
Hz, 1H) , 7. 14 (ddd, J = 7. 9, 7. 9 and 1. 3 Hz, 1H) , 6. 69 (d, J = 7. 9 Hz, 1H) 
, 6. 10 (brs, 1H) , 5. 77 (d, J = 16. 5 Hz, 1H) , 5. 65 (d, J = 16. 5 Hz, 1H) , 3. 
15 81 (brs, 1H), 3.76 (s, 3H), 3.43 (dd, J = 12. 1 and 3.4 Hz, 1H), 3.26-3.21 
(m, 1H), 3.07 (brs, 3H), 1.74 (brs, 3H), 1.65 (s, 9H), 1.47 (s, 9H). 
MS (ESI+) 640 (M + +l, 100%) . 

tert-^VW 2-{ (3R) -3-[ (tert-^ h TZ/l^V S^- W M~ 

3 -(2-^n^y^)-8-7^P-5-^;H-^y-4,5-^t Kn-flN^^ 

20 .4,5-c]3r/ 'J y-9-*;^>W" b : X H NMR (400 MHz, CDC1 3 ) S 7.43-7.39 (m 
, 2H), 7.24 (dd, J = 7.9 and 1.3 Hz, 1H), 7.20 (ddd, J = 7. 9, 7.9 and 1.3 
Hz, 1H), 7.13 (ddd, J = 7.9, 7.9 and 1.3 Hz, 1H), 6.69 (d, J = 7. 9 Hz, 1H) 
, 5.83 (d, J = 16.5 Hz, 1H), 5.66 (d, J = 16.5 Hz, 1H), 4.65 (d, J = 6. 6 H 
z, 1H), 3.78 (brs, 1H), 3.73 (s, 3H), 3.38 (brs, 1H), 3.26-3.20 (m, 1H), 2 

25 .99 (brs, 3H), 1.71 (s, 9H), 1.66-1.63 (m, 3H), 1.43 (s, 9H). 
MS (ESI+) 640 (M + +l, 100%) . 
9 7 

tert-^/V 2-{(3R)-3-[(tert-^ b*V*A^^)T 5 /] fcT^y 
3_ (5 _ 7/ ^ n -2-y^/V-<^^)-5-^^-4-^-^y-4,5-^fc Kn-3H--f 5: 

30 4, 5-c] =3r 7 ]} i/-7-# ^U^b 
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10 



15 



20 



Q H 




NHBoc 




NHBoc 



O ■ o 

tert-y 2- { (3R) -3- [ (tert-^ h ^HA^^M T S J 3 fcV* 3 V- W /H 
-5-^,^4-;^ y-4,5-^t Kd-3H-f 5^/[4, 5-c]*/ 9 V-7-#/Wi^ 
h(177 mg)<DN, N-^f^A7 5 K»«(6 mL)^ 2-^W-7/Wtn^ 

§ KU08 mg)i^^y t>^(98 ra g )^p^T, mm.x*7\%mmE 

S^T^. ^^^tK»x.-c, g^^/Kioo mQ-c*fefflU ^«IJf &ifrfn: 

^^^^=1/4-1/1) -eftM-T6ii:t:\^^b^(62 mg) bX# 

l H NMR (300 MHz, CDC1 3 ) 6 8.31 (d, J = 8.0Hz, 1H), 8.12 (s, 1H), 7.92 (d, 
J = 7.9Hz, 1H), 7.14 (d, J = 5.8, 8. 3Hz, 1H), 6.86-6.80 (m, 1H), 6.25 (dd 
, J = 2. 4, 9. 7Hz, 1H) , 5. 99-5. 97 (m, 1H) , 5. 63 (d, J = 16. 7Hz, 1H) , 5. 48 ( 
d, J= 16.7Hz, 1H), 3.82-3.78 (m, 1H), 3.78 (s, 3H), 3.45 (dd, J = 3. 2, 12 
.7Hz, 1H), 3.19-3.11 (m, 3H), 2.39 (s, 3H), 1.86-1.55 (m, 4H), 1.65 (s, 9H 

), 1.46 (s, 9H). 
MS (ESI+) 620 CT+1, 100%). 
9 8 

2-[(3R)-3-(tert-^ f*i/*A**/t') T5/]^!» v^-W M"3-(2-* * n-5 
-7,\,*u^>>i?;]s)-S-*?;l'-4:-**y-*>5-^ Kn-3H-^ ^^/[4,5-c]^y V 
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10 



15 





20 



^ NHBoc 

O ° ^ 

2-[(3R)-3-T ^ 7 t°^y ^-1— * n-5-7/Vta^y^)-5-^ ^ 

/W4 _^-^y- 4j 5_^t Fn-3H-^ [4, 5-c] / U ^^(8 

30 mg)<Dl, 4-v f ^f"^(10 raL)&t>*f£Fnfi«7k(10 mL) <DU&mmKi?-text- 

SifigU iJElitttl©!^ (620 mg) 

MS (ESI+) 584 (M + +l, 100%) . 
#ij 9 9 

tert-zf^-M (3R)-l-[3- (Hnn -5-7/^0^^^) -7-v"T / -5-* 
^y-4,5-i^t Kn-3H-^ =• *V[4,5-c]3V U 



HoN 




NHBoc 





N a— \ 
I 'MM ) 
N M. 

NHBoc 



tert-^^{(3R)-l-[7-(T 5 J #/t^-^)-3-(2-* n n-5-7/^n-<^^) 

-5-^ ^/w4-^-^y-4, 5-^t Kp-aM ? *v[ 4 , 5-c]*/ y v-2-f tr^y v 

(44.2 mg )©ff7t KB75y(l.l mD^^TRhy 
U «L)^»^U ^H*y ?A(33.9 rag) t tK (20 /z L) 
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2 2 4 



10 



mg) ^fifeiftilttfco 
MS (ESI+) 547 (M + + l, 100%). 
10 0 

tert-y^/V{(3R)-l-[7-(T ^ J #/W^/W)-3-(2-^ n q-5-7/^n^<V^)-5 
_^ ^_ 4 _^^y_4, Kn-3H-T ^ ¥ V [4, 5-c] 3V V V-2--f /U] ^ » 

o C 'X) 



15 



CI 




NHBoc 



HoN 



:<0{&^H8K7L8 rag) tr^^bfc 





J / — \ 
/>-N > 



NHBoc 



:##J51 £ ^^>^fe-C% 

MS (ESI+) 565 (M + + l, 100%). 
10 1 

tert-y^{(3R)-l-[8-(T 5 J *A*X-A»-*-Qr* u 

CI 

o 

I />-N > 
N v — ( 

NHBoc 











o 




N^ 


r-N /— 

I '>-N 




N ^- 


HO^O 





NHBoc 





H 2 N^O 



20 



-nmsi t mm<Djj&x\ mm<oik&va (13. 5 mg) ufc 

MS (ESI+) 565 (M + +l, 100%). 
10 2 

tert-^/K(3R)-l-[3-(2-^ P P^y^)-5-^;W8"(^^-H^^ 
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2 2 5 



10 



15 




NHBoc 



HCrX) 




NHBoc 



2-{(3R)-3-[(tert-^ Y**S*A**=AS) T % J ] A>)-*r<*-* * * 



(81.3 mg)£N, KU.2 mL)^^U 1-t Hn<* 



iOfc-^ (61. 6 mg) £r bX#fc 0 
MS (ESI+) 635 (M + + l, 100%). 
10 3 

tert-^/V((3R)-l-{3-(2-* P P^vW-8-[(^ ^ 

* y-4, 5- S? tKD -3H-f 5 *V [4, 5-c] * / 5 V-2-^f M ^ P 

3— f/u)*— — b 




NHBoc 




NHBoc 



HCT^O 



N^O 

l 



20 



2-{(3R)-3-[(tert-^ h*f***=M 75/] *V*P S^-W/V}-3-(2-* a a 
^^)-5-/^-4-^^y-4,5-^fc Kn-3H->f ^y[4,5-c]#; P V-S-tf/l- 
(82.4 mg)£N, N-*^fA^A75 K(1.2 bO»C#*»U 1-* 

^^yhyry-/K40mg), 1-^^-3- (^w?;^^) #^ 

*iM ^ K • 4Ufett(48 mg) , b P **^T 5 ^ (102 ji L) . 5 ^O40%* 



WO 2005/051949 
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10 



2 2 6 

(17#iL)**** 25 •C-CiBi^IHHWbfc. JSOfi»^K^W»«ft7'^*=5 rA 

*nn*,t^/**/^=10/l) (80.0 mg) £ 

MS (ESI+) 593 (M + + l, 100%). 
10 4 

tert-^vM (3R) -1- [3- (2-* n n -7- h ^A-*-** 

y-4, 5-v? t K n -MM 5 *V [4, 5-c] * / V ^ 5 * ^" 3 -< ^ * ~^ 




MeO 




C, X) 



N ^—C 

NHBoc 



a X) 

N iVn 

N ^- . 
HOs/ JV NHBoc 

tert-^^{(3R)-l-[3-(2-^ a P^^)-7-(t Kn *vO-5-* ^"4 

-^y-4,5-^fc Kn-3H-^^[4,5-c]*/ U V-2-^]^P *JZs-*-4M 

15 *a (9 mg) tJnmiWWtfc. 3 -K^^^(l4i*t)«r*T«. ^IS^FI 

% ^m&W&llh (72 mg) SrefeHfri: UT#fc 0 
20 *H NMR (300 MHz, CDC1 3 ) 5 8.28 (d, J = 8. 0 Hz, 1H), 7.43 (brs, 1H), 7.40 ( 
dd, J = 1.5, 8.0 Hz, 1H), 7.28 (d, J = 8. 0 Hz, 1H), 7.22-7.09 (m, 2H), 6.6 
8 (d, J = 6.4 Hz, 1H), 6.27 (m, 1H), 5.77 (d, J = 16. 9 Hz, 1H), 5.66 (d, J 
= 16.9 Hz, 1H), 4.62 (s, 2H), 3.81-3.69 (m, 1H), 3.75 (s, 3H), 3.46 (s, 3 
H), 3.44-3.40 (m, 1H), 3.27-3.22 (m, 1H), 3.09-3.07 (m, 2H), 1.73 (m, 4H), 

25 1.47 (s, 9H). 

MS (ESI+) 566 (M + + l, 100%). 
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10 



15 



10 5 

tert-y^{(3R)-l-[3-(2-^ a D-0-^)-7-(t ^)-5-^ f/M- 



20 



HO 




NHBoc 




NHBoc 



6 4 £ |^«©^ifet»x *JB©ft^* (86. 5 rag) bfc D 
l H NMR (300 MHz, CDC1 3 ) 5 8. 22 (d, J = 8. 1 Hz, 1H) , 7. 41-7. 39 (m, 2H) , 7. 2 
8-7. 26 (ra, 1H) , 7. 22-7. 09 (ra, 2H) , 6. 67 (d, J = 6. 6 Hz, 1H) , 6. 14 (m, 1H) , 
5. 76 (d, J = 16. 9 Hz, 1H) , 5. 64 (d, J = 16. 9 Hz, 1H) , 4. 83 (brs, 2H) , 3. 8 
1 (m, 1H), 3.75-3.68 (m, 1H), 3. 69 (s, 3H), 3.48-3.41 (m, 1H), 3.30-3.22 ( 
m, 1H), 3.09-3.07 (ra, 2H), 1.73-1.42 (m, 4H), 1.47 (s, 9H). 
MS (ESI+) 552 (M + + l, 100%). 
10 6 

^p^yv?/v)-5-^;H-t^y-4,5^t Kn-3H--r $ *v [4, 5-c] * y y ^~ 




NHBoc 




NHBoc 



2-{ (3R)-3-[ (tert-y h T S J 3 5 v^-WM"3- <2-* P P 

^^^)-5-y^-4-^^y-4,5-^t Kn~3H--f ^^y[4,5-c]^/ V >V 

if^m (125 rag)<79N, N-^f^A7 5 K(2 mDt&tfcfcl-t Ko^^^ 
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2 2 8 

K-ttft*U03 mgK (0.5 mL) feJ»^T25 "ClWlBWIHW Ufc EJ* 



5 i: LT#fc 0 

l H NMR (300 MHz, CDC1 3 ) 5 8.34 (d, J = 8. 2 Hz, 1H), 8.16 (d, J = 1. 1 Hz, 1 
H), 7.98 (dd, J = 1.1, 8.2 Hz, 1H), 7.41 (dd, J = 1. 3, 7.7 Hz, 1H), 7.24-7 
.11 (m, 2H), 6.69 (d, J = 7. 3 Hz, 1H), 6.11 (m, 1H), 5.79 (d, J = 16. 8 Hz, 
1H), 5.66 (d, J = 16.8 Hz, 1H), 4.45 (dd, J = 7. 1, 14.1 Hz, 2H), 3.81 (s, 

10 3H), 3.81-3.76 (m, 1H), 3.45 (dd, J = 3.3, 12.7 Hz, 1H), 3.27-3.23 (m, 1H 
), 3.10-3.08 (m, 2H), 1.74-1.66 (4H, m), 1.47 (s, 9H), 1.46 (t, J = 7. 1 Hz 
, 3H). 

MS (ESI+) 594 (M + + l, 100%). 

mm i o 6 t #**S4HMfrWfc***&**« i07~ii 

15 3 (Dft&fa Ufco 
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NHBoc 



■m 



R 



16 



R 



17 



O N— (CH 2 ) 2 OC(0) 

C0 2 (i-Pr) 
C0 2 (i-Bu) 

(^T^OC(O) 
C0 2 CH(Me)CH(Me) 2 

D^^OCCO) 
C0 2 (CH 2 ) 3 OEt 



1 2 O 

mm 1 2 o 

12 0 

##0|J 1 2 O 

12 0 

mm 1 2 o 

1 2 0 



##0lJ 10 7 H 

##0"J 10 8 H 
###J 10 9 H 

##]1 10 H 
; #0>]1 1 1 H 

* 

112 H 

=%#J1 1 3 H 

mm 107 

MS (ESI+) 679 (M + +l, 100%). 
10 8 

5 l H NMR (400 MHz, CDC1 3 ) 8 8.33 (d, J = 8. 2 Hz, 1H), 8.15 (d, J = 1-1 Hz, 1 
H), 7.96 (d, J = 8.2 Hz, 1H), 7.41 (dd, J = 1. 1, 7.9 Hz, 1H), 7.27-7.12 (m 
, 2H) , 6. 69 (d, J = 7. 5 Hz, 1H) , 6. 06 (brs, 1H) , 5. 78 (d, J = 16. 9 Hz, 1H) 
, 5.66 (d, J= 16.9 Hz, 1H), 5.35-5.29 (m, 1H), 3.81 (s, 3H), 3.86-3.78 (m 
1H), 3.45 (dd, J = 3. 3, 12.8 Hz, 1H), 3.26-3.23 (m, 1H), 3.10-3.08 (m, 2 
10 H), 1.77-1.49 (m, 4H), 1.47 (s, 9H) ; 1.-43 (d, J = 6. 3 Hz, 6H). 
MS (ESI+) 608 (M + + l, 100%). 
10 9 

l H NMR (300 MHz, CDC1 3 ) 5 8.34 (d, J = 8. 2 Hz, 1H), 8.17 (d, J = 1. 3 Hz, 1 
H), 7.98 (dd, J = 1.3, 8.2 Hz, 1H), 7.41 (dd, J = 1. 5, 7.9 Hz, 1H), 7.23-7 
15 .11 (m, 2H), 6.69 (d, J = 6.4 Hz, 1H), 6.08 (brd, J = 6.9 Hz, 1H), 5.79 (d 



9 
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, J = 16. 8 Hz, 1H), 5.66 (d, J = 16. 8 Hz, 1H), 4.17 (d, J = 6. 6 Hz, 2H), 3 
.80 (s, 3H), 3.80-3.76 (m, 1H), 3.44 (dd, J = 3. 3, 12. 8 Hz, 1H), 3.23 (dd, 
J =4. 2, 12.6 Hz, 1H), 3.10-3.08 (m, 2H), 1.74-1.69 (m, 4H), 1.47 (s, 9H) 
, 1.06 ( d, J = 6.8 Hz, 6H). 
5 MS (ESI+) 622 (M + + l, 100%). 

110 

MI NMR (300 MHz, CDC1 3 ) 5 8.34 (d, J = 8. 2 Hz, 1H), 8.17 (d, J = 1. 3 Hz, 1 
H), 8.00 (d, J = 8.2 Hz, 1H), 7.41 (dd, J = 1. 3, 8.1 Hz, 1H), 7.23-7.11 (m 
, 2H), 6.69 (d, J = 7.3 Hz, 1H), 6.06 (m, 1H), 5.79 (d, J = 16.8 Hz, 1H), 
10 5.66 (d, J = 16.8 Hz, 1H), 4.47-4.42 (m, 1H), 4.38-4.32 (m, 2H), 4.04-3.83 
On, 1H), 3.80 (s, 3H), 3.68 (dd, J = 3.3, 11. 5 Hz, 1H), 3.54-3.42 (m, 2H) 
, 3.25 (m, 1H), 3.08 (m, 2H), 2.14-1.63 (m, 8H), 1.47 (s, 9H). 
MS (ESI+) 650 (M + + l, 100%). 
111 

15 l U NMR (300 MHz, CDC1 3 ) 8 8. 34 (d, J = 8. 2 Hz, 1H), 8. 16 (d, J = 1. 1 Hz, 1 
H), 7.97 (d, J = 8.2 Hz, 1H), 7.41 (dd, J = 1. 3, 8.0 Hz, 1H), 7.24-7.11 (m 
, 2H), 6.69 (d, J = 6.6 Hz, 1H), 6.05 (m, 1H), 5.79 (d, J = 17.0 Hz, 1H), 
5.66 (d, J= 17.0 Hz, 1H), 5.10-5.01 (ra, 1H), 3. 80 (s, 3H), 3.80 (m, 1H), 
3.45 (dd, J = 3.3, 12.8 Hz, 1H), 3.25-3.22 (m, 1H), 3.08 (m, 2H), 2.02-1.9 
20 4 (m, 1H), 1.74 (m, 4H), 1.42 (s, 9H), 1.35 (d, J = 6. 2 Hz, 3H), 1.03 (dd, 
J = 3. 1, 6. 8 Hz, 6H) . 
MS (ESI+) 636 (M + + l, 100%). 
###tj 112 

>H NMR (300 MHz, CDC1 3 ) 5 8. 34 (d, J = 8. 2 Hz, 1H), 8. 17 (d, J = 1. 1 Hz, 1 
25 H), 8.01 (d, J = 8.2 Hz, 1H), 7.41 (dd, J = 1. 5, 7.9 Hz, 1H), 7.24-7.11 (m 
, 2H), 6.69 (d, J = 6.6 Hz, 1H), 6.05 (m, 1H), 5.79 (d, J = 16.8 Hz, 1H), 
5.65 (d, J = 16.8 Hz, 1H), 4.23 (d, J = 7. 1 Hz, 2H), 3.81 (s, 3H), 3.81 (m 
, 1H) , 3. 45 (dd, J = 3. 3, 12. 8 Hz, 1H) , 3. 27-3. 23 (m, 1H) , 3. 10-3. 08 (m, 2 
H), 1.74-1.42 (m, 3H), 1.47 (s, 9H), 1.37-1.24 (m, 2H), 0.69-0.63 (m, 2H), 
30 0.49-0.39 (m, 2H). 
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MS (ESI+) 620 (M + + l, 100%). 
113 

*H NMR (300 MHz, CDC1 3 ) 8 8.34 (d, J = 8. 1 Hz, 1H), 8.16 (d, J = 1. 3 Hz, 1 
H), 7.97 (dd, J = 1.3, 8.1 Hz, 1H), 7.41 (dd, J = 1. 3, 7.9 Hz, 1H), 7.24-7 
5 .11 (m, 2H), 6.69 (d, J = 6. 2 Hz, 1H), 6.07 (m, 1H), 5.79 (d, J = 17. 0 Hz, 
1H) , 5. 66 (d, J = 17. 0 Hz, 1H) , 4. 50 (t, J = 6. 4 Hz, 2H) , 3. 80-3. 77 (m, 1 
H), 3.80 (s, 3H), 3.66-3.60 (m, 2H), 3.56-3.42 (m, 3H), 3.27-3.23 (m, 1H), 
3.10-3.08 (m, 2H), 2.15-2.05 (m, 2H), 1.88-1.80 (ra, 2H), 1.47 (s, 9H), 1. 

28-1. 19 (m, 5H) . 
10 MS (ESI+) 652 (M + + l, 100%). 

ill 14 



15 



20 



25 



(5 _^ ef. /U - 2 -tt y-1, y-^-4-f M * *Mr\ (38) "3" (tert-^ h *V 

j&^5^)75 /] tf^P 3?^-W M-3-(2-^ a n-B-7^n^^)-fi-^^ 
/P _ 4 _^^y-4, 5-v>fc Kn-3H-^ ^>[4. P y-H/^^fVW b 



Me 





/>-N > 



HCX/^ NHBoc u-l « ^ NHBoc 

& ' ° 

2-[(3R)-3-(tert-^ Y**S*A<*-rtT % Si ^P v^-W/W-3-(2-* u a- 
5 _ :7/V/ ^ n ^^ / V)-5-^^/W4-^y-4,5-^fc Ka-3H-^ ^^/[4,5-c]^y P 
^-7-*^V*(100 mg)ON, N-^W/^T5 K(2 lOlttftfclK** P * 
A(47 mgK *-(^n*^fA')+^^l,H^y-A^-*y(43 mg) 
Ea-CfWCtWU*:. JjOHMRfc***** |»^yC«liltfc. #*)■*:*«* 

h ^ ^ -7 ^ _ (MB* : y/l»xf^ = 2/1) Tf*»« U *«©flS** (5 

4 mg) b-C#fd„ 

*H NMR (400 MHz, CDC1 3 ) 6 8.94 (s, 1H), 8.18 (m, 1H), 7.49 (m, 1H), 7.38 
(m, 1H), 6.95 On, 1H), 6.44 (m, 1H), 5.72-5.57 (m, 2H), 5.15 (s, 2H), 4.42 
-4.39 (m, 2H), 3.81 (m, 1H), 3.76 (s, 3H), 3.46 (m, 1H), 3.12-3.07 (m, 3H) 
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, 2.28 (s, 3H), 1.69 (ra, 1H), 1.42 (s, 9H) 
MS (ESI+) 696 OT+1, 100%) . 

9 <D{k^yd&&f&^fc° 



ii5~ii 



10 



15 




<#0I]1 1 5 H 
##0»J1 1 6 F 

1 7 F 

mm 118 f 



###J 119 F 



t-BuC(0)OCH 2 0(0)C 
EtOC(0)OCH(Me)0(0)C 

Me 2 N(CH 2 ) 2 0(0)C 
<^)-OC(0)OCH(Me)0(0)C 



1 2 O 
9 8 



%0»J9 8 



■mm 9 8 
##0U9 8 



115 

1 H NMR (300 MHz, CDC1 3 ) 5 8.34 (m, 1H), 8.17 (s, 1H), 8.00 (m, 1H), 7.40 
(ra, 1H), 7.23-7.11 (m, 2H), 6.67, (m, 1H), 6.06 (s, 2H), 5.81-5.63 (m, 2H) 
, 3.80 (s, 3H), 3.47 (m, 1H), 3.25 (ra, 1H), 3.08-3.03 (ra, 2H), 2.96 (s, 1H 
), 2.88 (s, 1H), 1.75-1.73 (ra, 2H), 1.55 (m, 1H), 1.46 (s, 9H), 1.24 (s, 9 
H) 

MS (ESI+) 680 (M + +l, 100%). 
U 1 6 



r H NMR (400 MHz, CDC1 3 ) 5 8.35 (ra, 1H), 8.16 (s, 1H), 7.98 (ra, 1H), 7.38 
(ra, 1H), 7.13 (ra, 1H), 6.94 (ra, 1H), 6.44 (ra, 1H), 6.01 (bs, 1H), 5.73-5.5 
8 (m, 2H) , 4. 26 (q, J = 7. 16 Hz, 2H) , 3. 85 (m, 1H) , 3. 80 (s, 3H) , 3. 46 (ra, 
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1H), 3.25-3.05 (ra, 3H), 1.82-1.95 (ra, 2H), 
), 1.46 (s, 9H), 1.33 (t, J = 7.16 Hz, 3H) 
MS (ESI+) 700 Gf+1, 100%). 
117 

5 MS (ESI+) 698.6 Of+1, 100%). 

11118 



10 



15 



1.78-1.76 (ra, 3H), 1.59 (m, 1H 



X H NMR (400 MHz, CD 3 0D) 5 8.34 (m, 1H), 8.17 (m, 1H), 7.98 (m, 1H), 7.36 
(m, 1H), 6.92 (ra, 1H), 6.43 (ra, 1H), 6.04 (bs, 1H), 5.73-5.59 (ra, 2H), 4.5 
1 (t, J = 5.84 Hz, 2H), 3.82 (m, 1H), 3.80 (s, 3H), 3.43 (ra, 1H), 3.22-3.0 

7 (ra, 3H), 2.78 (t, J = 5. 84 Hz, 2H), 2.38 (s, 6H), 1.86-1.77 (ra, 3H), 1.5 

8 (m, 1H), 1.45 (s, 9H) 
MS (ESI+) 655 (M + +l, 100%). 

119 

*H NMR (400 MHz, CD 3 0D) 8 8.35 (m, 1H), 8.16 (s, 1H), 7.98 (ra, 1H), 7.36 
(m, 1H), 7.11 (ra, 1H), 6.94 (ra, 1H), 6.42 (ra, 1H), 6.03 (bs, 1H), 5.69-5.6 
3 (ra, 2H), 4.66 (ra, 1H), 3.85 (ra, 1H), 3.81 (s, 3H), 3.44 (m, 1H), 3.28-3. 
08 (ra, 3H), 1.95-1.93 (ra, 2H), 1.77-1.73 (ra, 4H) , 1.70-1.68 (ra, 3H), 1.61- 
1.53 (m, 4H), 1.46 (s, 9H), 1.41-1.26 (m, 4H) 
MS (ESI+) 754 (M'+l, 100%). 
20 ###"J 12 0 

2-{(3R)-3-[(tert-^ ^#/M^)T 5 /] v>V-WM-3-(2-* n 

i/^)-5-^/w4-^y-4,5-v>t K o -3H-^f \^y' [4, 5-c] J V t/-7-*^# 



MeO 




NHBoc 




NHBoc 



25 



2-{(3R)-3-[(tert-y frifs^MT K /] 
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10 



2 3 4 

(2 _^ D Kn-3H-^ 5 *V[4, 5-c]*/ » 

(313 ragh 2N7k^k^by *^(4 mLk ^^/-/V(7 mL 
)(Di«£80 °C-e20f mmW bfc gfi»^*Sri«E«tt«. IMMlHtiT 

*H NMR (300 MHz, CDC1 3 ) 5 8.34 (d, J = 8. 3 Hz, 1H), 8.17 (brs, 1H), 8.01 ( 
dd, J = 1.3, 8.3 Hz, 1H), 7.41 (dd, J = 1. 3, 7.7 Hz, 1H), 7.28-7.11 (m, 2H 
), 6.71 (dd, J = L5, 7.5 Hz, 1H), 6.01 (d, J = 7. 0 Hz, 1H), 5.79 (d, J = 
17.0 Hz, 1H), 5.67 (d, J = 17. 0 Hz, 1H), 3.79 (s, 3H), 3.79 (m, 1H), 3.49 
(dd, J = 3. 3, 12.6 Hz, 1H), 3.23 (dd, J = 5. 5, 12. 4 Hz, 1H), 3.09 (m, 2H), 
1.76-1.58 (m, 4H), 1.48 (s, 9H). 
MS (ESI+) 566 (M + + l, 100%). 

■.mn 2 o t®m<Dj>mr% Mt5##%w^^b#^Ji 21-12 

8 (Dik&yd&'u-f& UfCo 



15 




NHBoc 



# 



0IJ 1 2 1 H 

#112 2 F 

1511 23 H 

{5IJ1 24 H 

m 1 2 5 h 

m 1 2 6 f 
m 1 2 7 F 

#00 12 8 F 



8-C0 2 H 
8-C0 2 H 
6-C0 2 H 

7,9-C0 2 H 
8-CH 2 C0 2 H 

7-MeO/8-C0 2 H 
6-MeO/8-C0 2 H 

7,9-C0 2 H 



m\n 7 9 

###] 8 3 
#J 7 6 
###J 8 0 
###J 8 7 
##J8 8 
###J 8 9 
#%$l]9 1 



12 1 

!H NMR (300 MHz, CDC1 3 ) 6 9.49 (brs, 1H), 8.21 (d, J = 2. 9 Hz, 1H), 7.48-7 
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.42 (m, 2H), 7.26-7.13 (m, 2H), 6.72 (d, J = 7. 1 Hz, 1H), 5.85 (d, J = 16. 
7 Hz, 1H) , 5, 70 (d, J = 16. 7 Hz, 1H) , 4. 94 On, IB) , 3. 85 (brs, 1H) , 3. 76 
(s, 3H), 3.71-3.67 (m, 1H), 3.31-3.23 (m, 3H), 1.92 (brs, 1H), 1.69-1.63 ( 
m, 3H), 1.43 (s, 9H) . 
5 MS (ESI+) 566 (M + +l, 100%). 

12 2 

l HNMR (400 MHz, CDC1 3 ) 5 9.49 (s, 1H), 8.25 (m, 1H), 7.52 (m, 1H), 7.40 
(m, 1H), 6.95 (m, 1H), 6.46 (m, 1H), 5.80-5.64 (m, 2H), 4.91 (bs, 1H), 3.8 
6 (bs, 1H), 3.78 (s, 3H), 3.65 (m, 1H), 3.25 (s, 3H), 1.93 (m, 1H), 1.79 ( 
10 m, 1H), 1.70 (m, 1H), 1.59 (ra, 1H), 1.42 (s, 9H) 
MS (ESI+) 584 (M + +l, 100%). 
12 3 

>H NMR (300 MHz, CDC1 3 ) 5 8. 36 (d, J = 7. 9 Hz, 1H) , 7. 72 (m, 1H) , 7. 36 (d, 
J = 7.9 Hz, 1H), 7.26-7.04 (m, 3H), 6.67 (d, J = 7. 3 Hz, 1H), 6.08 (m, 1H 
15 ), 5.68 (d, J = 17.0 Hz, 1H), 5.55 (d, J = 17.0 Hz, 1H), 3.82 (m, 1H), 3.6 
0 (s, 3H), 3.51-3.44 (m, 1H), 3.25-3.22 (m, 2H), 3.07 (m, 1H), 1.73-1.46 ( 
m, 4H), 1.46 (s, 9H). 
MS (ESI+) 566(M + + 1, 100%). 
12 4 

20 MS (ESI+) 610 (M + + l, 100%). 

12 5 

X H NMR (300 MHz, CDC1 3 ) 5 8.25 (s, 1H), 7.49-7.37 (m, 3H), 7.18-7.10 (m, 
2H), 6.61 (d, J = 7.9Hz, 1H), 5.77 (d, J = 16. 7Hz, 1H), 5.63 (d, J = 16. 7H 
z, 1H), 5.22-5.19 (m, 1H), 3.80 (s, 2H), 3.77-3.73 (ra, 1H), 3.71 (s, 3H), 
25 3.46-3.42 (m, 1H), 3.09-3.03 (ra, 3H), 1.74-1.60 (ra, 4H), 1.43 (s, 9H). 
MS (ESI+) 580 (tf+1, 100%). 
12 6 

*H NMR (300 MHz, DMSO-de) 5 8.44 (s, 1H), 7.54 (dd, J = 5. 0 and 8.6 Hz, 1 
H), 7.16 (td, J = 2.9 and 8.4 Hz, 1H), 7.03 (s, 1H), 6.90 (d, J = 7.7 Hz, 
30 1H), 6.58 (dd, J = 2.6 and 9.3 Hz, 1H), 5.46 (dd, J = 17. 9 and 21.6 Hz, 2H 
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10 



15 



), 3.96 (s, 3H), 3.63 (s, 3H), 3.55-3.20 (m, 3H) , 2.90-2.78 (m, 1H), 
2.64 (m, 1H), 1.80-1.60 (ra, 2H), 1.60-1.40 (m, 2H), 1.31 (s, 9H). 
MS (ESI+) 614 (M + +l, 100%). 
il 1 2 7 



2. 76- 



20 



l H NMR (300 MHz, DMS0-d 6 ) 5 8.33 (d, J = 1. 8 Hz, 1H), 7.57 (d, J = 1. 8 Hz 
IH), 7.53 (dd, J = 5. 1 and 8.8 Hz, 1H), 7.15 (td, J = 2. 9 and 8.4 Hz, 1H 
), 6.89 (d, J = 7.7 Hz, IH), 6.62 (dd, J = 2.9 and 8.8 Hz, IH), 5.48 (dd, 
J = 17.6 and 22.3 Hz, 2H), 3.93 (s, 3H), 3.79 (s, 3H), 3.55-3.20 (m, 3H), 
2.90-2.78 (m, IH), 2.76-2.64 (m, IH), 1.80-1.60 (m, 2H), 1.60-1.40 (m, 2H) 

, 1.25 (s, 9H). 
MS (ESI+) 614 (M + +l, 100%). 
##0iJ 12 8 

MS (ESI-f) 628 (M + +l, 100%). 
###| 12 9 

2-{(3R)-3-[(tert-^b^^^/V^=/V)T ^ /] tf^P ^l-^}-3-^ a 
:/ ^ ) _ 5 _^^ /W4 -^-ary-4,5-v J t Kn-3H--T 5:^^[4,5-d]^y [3,4-b]t°y 

o C >0 

Me T^O - 

MeO(0)C^N ^ NHBoc 

1 2 o t mm(o^mx\ mm^t^-m (120 mg ) zntc 0 

*H NMR (300 MHz, CDC1 3 ) 5 8.11 (s, IH), 7.40 (d, J = 7. 5 Hz, IH), 7.22-7.1 
2 (m, 2H), 6.71 (d, J = 7. 3 Hz, IH), 5.73 (d, J = 16. 7 Hz, IH), 5.59 (d, 
J = 16.7 Hz, IH), 5.24 (d, J = 7.0 Hz, IH), 3.82 (m, IH), 3.74 (s, 3H), 3. 
51-3.48 (m, IH), 3.06 (m, 3H), 1.80-1.44 (ra, 4H), 1.44 (s, 9H). 
MS (ESI+) 572 (M + +l, 100%). 



25 




NHBOC 



13 0 



^^2-[{[2-{(3R)-3-[(tert-^ b=3fv-^/^^^)T$ y] t°-<y i^-WA")-! 
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ci 





MeCrV * NHBoc 

* 2- ( ( [2- ( (3» -3- [ (tert-y 1- * V* T 5 / ] ^ 9 i> ^- W ^ 



'X) 

MeO 0 Me / N 



NHBoc 



✓a>- h (425 rag)©N, N-*^fA^A75 K<4 mL)*«fclS»# !> *^ 227 
mg), 3*fl5*^M95 ML)^nx.-C25°C-C86NF^m^Ufc 0 

[©-ffr^Hfc (237 mg)£:6fe@#:£ LT#fc„ 
MS (ESI+) 708 (M + + l, 100%). 

isoi: ra*«wwfe-e* tt^s***^***** 5 ** 1 s 1 ~ 1 4 

15 6 <D Sr^fife U/t, 
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7 c, y~i 

Me An v — 

"NHBoc 




##0>J 13 1 H 7-C0 2 (t-Bu) 1 5 3 

#0i] 13 2 F . 7,9-C0 2 Me ##0>J 15 4 

#0<J 13 3 H 7-C0 2 Me ##0>J 15 5 

##0l] 13 4 H 8-C0 2 Me ##09 15 6 

##0|J 13 5 H 7,9-C0 2 Me ##0l] 1 5 7 

#01J 13 6 H 6-MeO/7-C0 2 Et ##0i] 15 8 

#00 13 7 H 6,8-F/7-C0 2 Et ##0ij 1 5 9 

##0>J 13 8 F 8-C0 2 M.e ##0i] 1 6 O 

##0|J 13 9 H 8-OCHF 2 ##^J 1 6 1 

##0l] 14 0 H 8-F/7-C0 2 (t-Bu) ##0"J 1 6 2 

##0)J 14 1 H 9-OMe/7-C0 2 (t-Bu) ##09 1 6 3 

##0lj 14 2 F 7-C0 2 (t-Bu) ##0>J 1 6 8 

##0lJ 14 3 H 8-CH 2 C0 2 Et ##0>J 1 6 4 

144 F 7-MeO/8-C0 2 Me ##0lJ 1 6 5 

#01] 14 5 F 6-MeO/8-C0 2 Me ##0i] 16 6 

#01] 14 6 F 8-F/7-C0 2 (t-Bu) ##0iJ 1 6 7 
13 1 

MS (ESI+) 750 (M + + l, 100%). 
###J 13 2 

5 MS (ESI+) 784 (M + + l, 100%). 
##0iJ 13 3 

MS (ESI+) 708 (M + + l, 100%). 
13 4 

MS (ESI+) 708 (M + + l, 100%). 
10 13 5 
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MS (ESI+) 766 (M + + l, 100%). 
##$J 13 6 



10 



*H NMR (400 MHz, CDC1 3 ) 8 7.74 (brs, 1H), 7.42-7.40 (m, 1H), 7.31-7.21 (m 
, 3H), 7.17-7.13 (m, 1H), 6.92 (brs, 1H), 5.26 (brs, 2H), 5.02 (brs, 1H), 
4.34 (q, J = 7.1 Hz, 2H), 3.66 (brs, 4H), 3.29 (brs, 4H), 2.90 (brs, 3H), 
1.77 (brs, 2H), 1.51 (brs, 2H), 1.42 (s, 9H), 1.26 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 752 (T+l, 100%). 
13 7 

>H NMR (400 MHz, CDC1 3 ) 6 7.42 (d, J = 7. 9 Hz, 1H), 7.32-7.21 (m, 3H), 7. 
14 (brs, 1H), 6.82 (brs, 1H), 5.22 (brs, 2H), 4.91 (brs, 1H), 4.40 (q, J = 
7. 1 Hz, 2H) , 3. 80 (brs, 1H) , 3. 32 (brs, 1H) , 3. 15 (brs, 3H) , 2. 99 (brs, 2 
H), 2.88 (brs, 2H), 1.78 (brs, 2H), 1.69-1.50 (m, 2H), 1.42 (s, 9H) , 1.38 
(t, J = 7. 1 Hz, 3H) . 
MS (ESI+) 758 (M + +l, 100%). 
15 #%#iJ 13 8 

*H NMR (400 MHz, CDC1 3 ) 5 7.90-7.84 (m, 2H), 7.42 (in, 1H), 7.03 (m, 1H), 
6.95 (in, 1H), 6.70-6.68 (in, 2H), 5.20 (brs, 2H), 4.93 (brs, 1H), 3.90 (s, 
3H), 3.79 (brs, 1H), 3.32 (m, 1H), 3.26 (s, 3H), 2.99 (m, 2H), 2.83 (m, 2H 
), 1.81 (m, 1H), 1.65-1.62 (m, 1H), 1.46 (s, 9H) 
20 MS (ESI+) 726 (Rf+1, 100%). 

13 9 

MS (ESI+) 716 (M + + l, 100%). 

14 0 

l R NMR (400 MHz, CDC1 3 ) 5 7.55-7.53 (ra, 1H), 7.44-7.42 (m, 1H), 7.35-7.29 
25 (m, 3H), 7.20 (brs, 1H), 6.97 (brs, 1H), 5.28 (brs, 1H), 5.07 (brs, 1H), 
4.89 (brs, 1H), 3.81 (brs, 1H), 3.35-3.32 (m, 1H), 3.11 (brs, 3H), 3.01 (b 
rs, 3H), 2.89 (brs, 1H), 1.80 (brs, 3H), 1.59 (s, 9H), 1.42 (s, 9H). 
MS (ESI+) 768 (M*+l, 100%). 
###1 14 1 

30 *H NMR (400 MHz, CD 3 0D) 5 7.42-7.37 (m, 2H), 7.34-7.25 (m, 3H), 7.14 (brs 
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, 1H), 6.64 (brs, 1H), 5.20-4.81 (m, 3H), 3.81-3.75 (m, 4H), 3.28 (brs, 1H 
'), 3.12 (brs, 3H), 2.96-2.78 (m, 3H), 1.77 (brs, 3H), 1.59 (s, 9H), 1.54-1 
.49 (m, 1H), 1.42 (s, 9H). 
MS (ESI+) 780 (M + +l, 100%). 
5 14 2 

MS (ESI+) 768 (M + +l, 100%). 
#3f#iJ 14 3 

*H NMR (400 MHz, CD 3 0D) 5 8.17 (d, J = 2.0Hz, 1H), 7.49-7.39 (m, 3H), 7.2 
2-7.09 (m, 2H), 6.65 (d, J = 7.1Hz, 1H), 5.81 (d, J = 17.9Hz, 1H), 5.66 (d 
10 J = 17.9Hz, 1H), 5.50-5.48 (m, 1H), 4.17 (dd, J = 7. 1, 14. 3Hz, 2H), 3.82 
-3. 80 (m, 1H) , 3. 76 (s, 2H) , 3. 74 (s, 3H) , 3. 45-3. 41 (m, 1H) , 3. 18-3. 06 (m 
, 3H), 1.72-1.58 (m, 4H), 1.45 (s, 9H), 1.27 (d, J = 7. 1Hz, 3H). 
MS (ESI+) 608 (M + +l, 100%). 
14 4 

15 MS (ESI+) 756 (M + +l, 100%). 

14 5 

MS (ESI+) 756 Ot+1, 100%). 
#3f^J 14 6 

MS (ESI+) 786 (M + +l, 100%) . 
20 ###J 14 7 

tert-^K(3R)-l-(l-(2-* P B-&-7^P^^»Hr3- \*-6r{l**M* 

H /~N V -\ 1LJD / NHBoc 

{ NHBoc > 

25 ##01 1 6 9 (Dft&m (250 mg) , MWt# (68 mgh (28 U L) 

©N. N-Wf^A75 K(l mL)«SK*2B'C-Tf3l*IB«#U*:. BSWWi 
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10 



15 



yy*wp^b^7-f-(^f^ywi^ = 2/1-^1/2) MV>t«|l/ 

^ ^Ofc^ (80 mg) $r^#,T^-^7 r * £ UT#fc 0 
MS (ESI+) 669 (M + +l, 100%) . 
14 8 

p**^ 4-[{[2-{(3R)-3-[(tert-^ b#^/^)r^ /l^P ^"W^>- 
* j ] _ x _ ( 4 _ ^ ^ v< ^ S?A0 "IK- 1° 7 y — /W^^r $/ V— h 



20 



MeO 

OMe | NHBoc 



N 




0^=\ Me 
OMe | 




MeO ^ ,v,e > ""'"^ OMe f NHBoc 

1 4 7 £ R*0*ife-e. *jS©^«J (265 rag) Sr^fiR Lfc. 
l H NMR (400 MHz, CDC1 3 ) 5 7.25-7.12 (m, 6H), 6.92 (d, J = 8. 6 Hz, 2H), 6. 
81 (brs, 1H), 5.17 (bs, 4H), 4.82 (brs, 1H), 3.87-3.72 (ra, 10H), 3.22-2.82 

(m, 4H), 1.70-1.47 (ra, 4H), 1.42 (s, 9H). 
MS (ESI+) 818 (M + +l, 100%) . 
14 9 

* *A> 3- [ { [2- { (3R) -3- [ (tert-y h * ^ * A**~M 75^3^5^ " 
l-(2-^ n n^i^-4-3- K-lH-f *^ywW-5-^]#^~M (^^) 



C(0)OMe C |X) 



C(0)OMe Y^j) 



H,A N 



NHBoc 



Me I 



NHBoc 



MS (ESI+) 714 (M + +l, 100%). 



^^-^^1(526 mg) £r£*J& bfc, 



15 0 



WO 2005/051949 



PCT/JP2004/017828 



2 4 2 



10 



15 



20 




tert-^/W [(3R)-l-[l-(2-* P B-B-7/k*-n^*»Hr3- K"5-{l> ^(2 
y-2, tKP75 ^)7§y ] # A-tf-A") "lH--f 5 *V-2-W A*3 * 

/ N ^-i,,^ ,v I NHBoc 

I NHBoc 

tert-y^/W [(3R)-l-[l-(2-^ n a-5-7^o^^)-4r3- K-5-{[(2-^ 

y-2, 5-i?t Ko77 /w)75/]* ;vi?,~M -iH--f ^ ^y-2-f a] tr«< y ^ 

V -3-^/k]^yW^-b(750 mgX ftPI* y * * (204 mg) , 3*^^(84 /xL) 
©N, N-^f^^T5 K(5 mL)^^25 0 C^3B#^m#bfc 0 Rj&ft^fcfc: 

U ^ n -7 b ^7 7 ^ - t ^ = 2/l->l/2) SrJBWCttttL 




15 1 

tert-y^7V{(3R)-l-[3-(2-^nn^^^)-5-^^/W4-^^y-4,5-v ? t FP-3H 

-f ^ ^ y u, 5-c] * ; y ^-2->r a3 ^ y ^ ^-w m *a"**-y 





NHBoc NHBoc 



3$mi 4 7 i:P#O^T% (16. 5 mg)^^bfc 0 

MS (ESI+) 522 (M + + l, 100%). 
15 2 

^ ^^2- ( { [2- { (3R) -3- [ (t ert-y h A***') 7 5/3^P^-W 

_ (2 -^ n n^>-^)-4-3- K-ih-W 5 *VA~5--f ;H*^-^)T 5: y)^y 
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CI 




CI 



HO 



y 



o 




MeO^O 



Q 



NHBoc 



NHBoc 



2-[(3R)-3-(tert-^ b A**-A,)T S J 3 S^-W M~\-^ n a 

— K-1H--T 5; ¥y-/v-s--z>}Vfc^Wt (1. 04 g) O'^op^^ ( 

35 mL) flHftt£. onCfcTN, N-^f^A75 K (3*) . **fy^n5 
5 ^ F (0.31 ml) &*Px.fc 0 25^TMI#IIIW* UfcflU *EE«Bfc-C*itfc«* ^ 
h/K^ (20 mL) N ^y^n^W^y (0.64 mL) , 
^V-h (METHYL ANTHRANILATE) (0. 36 mL) SrJP^., 120 , CT?8ll#fBHft« i Ufc 0 ^ 

L0 a ^^77^(^fy/»^ = 5/1-1/1) &/BWCt#KU &M<Oit& 
#3 (425 mg) £ El&mW- 1 LX#fc D 

l H NMR (300 MHz, CDC1 3 ) 5 11.26 (s, 1H), 8.45 (dd, J = 1. 1, 8. 4 Hz, 1H), 8 
.02 (dd, J= 1.7, 8.1 Hz, 1H), 7.51 (ddd, 1.7, 7.6, 8. 4 Hz, 1H), 7.34-7.31 
(m, 1H) , 7. 17-7. 08 (m, 3H) , 6. 82-6. 79 (m, 1H) , 5. 46 (d, J = 16. 5 Hz, 1H) , 
15 5.39 (d, J = 16.5 Hz, 1H), 4.92 (m, 1H), 3.93 (s, 3H), 3.75 (brs, 1H), 3. 
27 (dd, J = 3.3, 11.9 Hz, 1H), 2.90-2.86 (m, 3H), 1.71-1.52 (m, 4H), 1.43 

(s, 9H). 

MS (ESI+) 694 (M + +l, 100%) . 

#*m 5 2 tmm(o^mx% s*tt****m&***s>**wii 5 3-1 e 

20 8 (D\k&m*:&J& bfc„ 
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15 7 



15 9 



15 3 H 7-C0 2 (t-Bu) #%0>J 1 7 3 

15 4 F 7,9-C0 2 Me 1 7 4 

15 5 H 7-C0 2 Me 1 7 3 

15 6 H 8-C0 2 Me ♦*» 1 7 3 

H 7,9-C0 2 Me ##$J 1 7 3 

15 8 H 6-MeO/7-C0 2 Et 1 7 3 

H 6,8-F/7-C0 2 Et ##0>J 1 7 3 

16 0 F 8-C0 2 Me 1 7 4 
%0iJ 16 1 H 8-OCHF 2 1 7 3 
#01] 16 2 H 8-F/7-C0 2 (t-Bu) ##0>J 17 3 

16 3 H 9-OMe/7-C0 2 (t-Bu) ##$J 17 3 

16 4 H 8-CH 2 C0 2 Et ##0>J 1 7 3 

16 5 F 7-MeO/8-C0 2 Me #%0"J 1 7 4 

16 6 F 6-MeO/8-C0 2 Me 17 4 

16 7 F 8-F/7-C0 2 (t-Bu) ##$J 1 7 4 

16 8 F 8-C0 2 (t-Bu) ##0J 1 7 4 



##$| 15 3 

X H NMR (300 MHz, CDC1 3 ) • 5 8.16 (brs, 1H), 7.92-7.88 (ra, 2H), 7.75-7.71 (in, 
5 1H), 7.40-7.35 (m, 2H), 7.22-7.13 (m, 2H), 6.82-6.79 (m, 1H), 5.58 (d, J = 
15.9 Hz, 1H), 5.49 (d, J = 15. 9 Hz, 1H), 4.91 (ra, 1H), 3.77 (brs, 1H), 3.30 
(dd, J = 3. 3, 12.1Hz, 1H), 2.90-2.84 (ra, 3H), 1.80-1.59 (ra, 4H), 1.59 (s, 

9H), 1.43 (s, 9H). 
MS (ESI + ) 736 (M + +l, 100%). 
10 ###U 15 4 
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Hi NMR (300 MHz, CDC1 3 ) 6 8.46-8.37 (ra, 3H), 7.34 (dd, J = 5. 1, 8.8 Hz, 1H 
) , 6. 95-6. 89 (m, 1H) , 6. 52 (dd, 2. 4, 8. 8 Hz, 1H) , 5. 57 (d, J = 16. 3 Hz, 1H 
), 5.49 (d, 16.3 Hz, 1H), 4.87 (brd, J = 7. 5 Hz, 1H), 3.95 (s, 6H), 3.76 ( 
brs, 1H), 3.31 (dd, J = 2.9, 11.7 Hz, 1H), 2.94-2.81 (m, 3H), 1.83-1.64 (m 

5 , 4H), 1.42 (s, 9H). 

MS (ESI+) 770 (M + +l, 100%). 
#%#J 15 5 

'HNMR (300 MHz, CDC1 3 ) 6 8.19 (brs, 1H), 8.03-8.02 (m, 1H), 7.89-7.86 (m, 
1H), 7.81-7.78 (ra, 1H), 7.43-7.35 (ra, 2H), 7.22-7.13 (m, 2H), 6.82-6.79 ( 
10 ra, 1H), 5.58 (d, J = 16. 1 Hz, 1H), 5.51 (d, J = 16. 1 Hz, 1H), 4.93-4.90 (ra 
1H) , 3. 92 (s, 3H) , 3. 76 (brs, 1H) , 3. 30 (dd, J = 3. 3, 12. 1 Hz, 1H) , 2. 93 

t 

-2.84 (m, 3H), 1.83-1.53 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 694 (M + + l, 100%). 

■ 

###U 15 6 

15 H NMR (300 MHz, CDC1 3 ) 6 8.30 (brs, 1H), 8.05-7.97 (ra, 2H), 7.65-7.60 (ra, 
2H), 7.38-7.35 (m, 1H), 7.21-7.08 (ra, 2H), 6.81-6.79 (ra, 1H), 5.58 (d, J 

= 16.3 Hz, 1H), 5.50 (d, J= 16. 3 Hz, 1H), 4.91 (ra, 1H), 3.93-3.91 (ra, 1H) 

, 3,90 (s, 3H), 3.76 (brs, 1H), 3.30 (d, J = 9. 2 Hz, 1H), 2.94-2.83 (ra, 2H 

), 1.83-1.74 (m, 2H), 1.55-1.52 (m, 2H), 1.43 (s, 9H) 
20 MS (ESI+) 694 (M + + l, 100%). 

###J 15 7 

l H NMR (300 MHz, CDC1 3 ) 5 8. 44 (s, 1H) , 8. 35 (m, 2H) , 8. 27 (brs, 1H) , 7. 38 
-7.35 (ra, 1H), 7.20-7.15 (m, 2H), 6.83-6.80 (m, 1H), 5.59 (d, J = 16. 3 Hz, 
1H), 5.51 (d, J = 16.3 Hz, 1H), 4.89-4.86 (m, 1H), 3.94 (s, 6H), 3.76 (ra, 
25 1H), 3.31 (dd, J = 3.5, 12.2 Hz, 1H), 2.94-2.84 (ra, 3H), 1. 79-1.56 (ra, 4H 

), 1.43 (s, 9H). 
MS (ESI+) 752 (M + + l, 000%). 
15 8 

l H NMR (400 MHz, CDC1 3 ) 5 8.94 (brs, 1H), 8.46 (dd, J = 7. 9 and 1.7 Hz, 1 
30 H), 7.56 (dd, J = 7.9 and 1.7 Hz, 1H), 7.36 (dd, J = 7. 6 and 2.1 Hz, 1H), 
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7.21-7.14 (m, 2H), 7.11 (dd, J = 7.9 and 7.9 Hz, 1H), 6.78 (dd, J = 7. 6 an 
d 2.1 Hz, 1H), 5.60 (d, J = 16.3 Hz, 1H), 5.53 (d, J = 16. 3 Hz, 1H), 4.94 
(d, J = 7.6 Hz, 1H), 4.40 (q, J = 7. 1 Hz, 2H), 3.91 (s, 3H), 3.77 (brs, 1H 
), 3.30 (dd, J = 12.0 and 3.3 Hz, 1H), 2.94-2.87 (m, 3H), 1.76-1.63 (m, 2H 
5 ), 1.59-1.48 (m, 2H), 1.43 (s, 9H), 1.41 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 738 (M + +l, 100%). 
15 9 

*H NMR (400 MHz, CDC1 3 ) 6 8.43 (brs, 1H), 8.35-8.29 (ra, 1H), 7.37 (dd, J 
= 7.9 and 1.3 Hz, 1H), 7.22-7.15 (m, 2H), 6.90 (ddd, J = 7. 9, 7.9 and 1.3 
10 Hz, 1H) , 6. 75 (ddd, J = 7. 9, 7. 9 and 1. 3 Hz, 1H) , 5. 58 (d, J = 16. 5 Hz, 1H 
), 5.51 (d, J = 16.5 Hz, 1H), 4.92 (d, J = 7. 9 Hz, 1H), 4.43 (q, J = 7. 1 H 
z, 2H), 3.77 (brs, 1H), 3.31 (dd, J = 12. 1 and 3.4 Hz, 1H), 2.96-2.84 (m, 
3H), 1.78-1.65 (m, 1H), 1.55-1.47 (m, 3H), 1.43 (s, 9H), 1.42 (t, J = 7. 1 
Hz, 3H). 

15 MS (ESI+) 744 (M + +l, 100%). 

16 0 

iHNMR (400 MHz, CDC1 3 ) 6 8.41 (s, 1H), 8.02-7.99 (m, 2H), 7.64-7.58 (m, 
2H), 7.34 (m, 1H), 6.93 (m, 1H), 6.50 (m, 1H), 5.53-5.46 (m, 2H), 4.85 (m, 
1H), 3.91 (s, 3H), 3.76 (m, 1H), 3.31 (m, 1H), 2.99-2.81 (m, 3H), 1.80 (m 
20 , 1H), 1.68-1.58 (m, 3H), 1.42 (s, 9H) 
MS (ESI+) 712 (M + +l, 100%). 
16 1 

X H NMR (300 MHz, CDC1 3 ) 5 8.09 (brs, 1H), 7.53-7.50 (m, 2H), 7.38-7.35 (m, 
1H), 7.21-7.13 (m, 2H), 7.10-7.07 (m, 2H), 6.82-6.78 (m, 1H), 6.45 (t, J 
25 = 73.8 Hz, 1H), 5.67 (d, J = 16.5 Hz, 1H), 5.50 (d, J = 16. 5 Hz, 1H), 4.91 
-4.90 (m, 1H), 3.75-3.73 (m, 1H), 3.29 (dd, J = 3. 5, 12. 2 Hz, 1H), 2.96-2. 
83 (m, 3H), 1.77-1.57 (ra, 4H), 1.43 (s, 9H). 
MS (ESI+) 702 (M++1, 100%). 
16 2 

30 'HNMR (400 MHz, CDC1 3 ) 5 8.11 (brs, 1H), 7.88-7.72 (ra, 2H), 7.37-7.34 (m 
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, 1H), 7.21-7.10 (m, 2H), 7.10-7.04 (m, 1H), 6.81-6.78 (ra, 1H), 5.56 (d, J 
= 16.5 Hz, 1H), 5.49 (d, J = 16.5 Hz, 1H), 4.92 (brd, J = 6.6 Hz, 1H), 3. 
77 (brs, 1H), 3.30 (dd, J = 12. 1 and 3. 4, 1H), 2.95-2.84 (m, 3H), 1.93-1.7 
0 (ra, 3H), 1.59 (s, 9H), 1.43 (s, 9H). 
5 MS (ESI+) (M*+l, 100%). 
###J 16 3 

*HNMR (400 MHz, CDC1 3 ) 5 8.12 (s, 1H), 7.58 (s, 1H), 7.47 (s, 1H), 7.36 
(dd, J = 7.9 and 1.3 Hz, 1H), 7.28-7.26 (m, 1H), 7.21-7.14 (m, 2H), 6.79 ( 
d, J = 7.9 Hz, 1H), 5.58 (d, J = 16.5 Hz, 1H), 5.51 (d, J = 16.5 Hz, 1H), 
10 4.92 (d, J = 7.9 Hz, 1H), 3.83 (s, 3H), 3.78 (brs, 1H), 3.30 (dd, J = 12. 1 
and 3.4 Hz, 1H), 2.92-2.84 (m, 3H), 1.76-1.68 (m, 3H), 1.58 (s, 9H), 1.54 
-1.48 (m, 1H), 1.43 (s, 9H). 
MS (ESI+) 766 (M + +l, 100%). 
##M 16 4 

15 *H NMR (400 MHz, CDC1 3 ) 5 8.08 (s, 1H), 7.48 (d, J = 8. 4Hz, 2H), 7.37-7.3 
4 (m, 1H), 7.27-7.13 (m, 4H), 6.82-6.79 (m, 1H), 5.58 (d, J= 16. 2Hz, 1H), 
5.50 (d, J= 16.2Hz, 1H), 4.93-4.91 (m, 1H), 4.13 (dd, J = 7. 1, 14. 3Hz, 2 
H), 3.78-3.75 (m, 1H), 3.57 (s, 2H), 3.29 (dd, J =.3.3, 11. 9Hz, 1H), 2.92- 
2.86 (m, 3H), 1.74-1.58 (ra, 4H), 1.43 (s, 9H), 1.24 (d, J = 7. 1Hz, 3H). 
20 MS (ESI+) 722 (M++1, 100%). 

16 5 

MS (ESI+) 742 OT+1, 100%). 
16 6 

MS (ESI+) 742 (M + +l, 100%). 

25 ##$J 16 7 

MS (ESI+) 772 (M + +l, 100%) . 

##^J 16 8 

MS (ESI+) 754 (M + +l, 100%) . 
###1 16 9 

30 tert-^/K(3R)-l-{l-(2-^ * u-S-y JV*V^WM-A-B - K-5-[(t° V W 
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10 



15 



HoVi-tO H Am 




NHBoc 



I NHBoc I 

: #^ji 5 2 kmm<Dxmx\ mmvfc&w&w ■gjsr-fi-fft^fc. 

5 MS (ESI+) 655 (M + +l, 100%) . 

17 0 

4-({[2-{(3R)-3-[(tert-^ Y**s*As*-MT 5 v^-WA-}- 
!_(2-^ P n-<^/U)-4-H- K-lH->f 5: ^/-/Hr^^^^/HT^ /)"1 

MeQ_ 

CI 



20 



HO 





0 O 




17! 




I NHBoc x 0 Me | NHBoc 

%^]15 2 tmm(D^mX\ (421 mg)&£l&LfCo 

r H NMR (400 MHz, CDC1 3 ) 5 9.74 (s, 1H), 8.16 (s, 1H), 7.35 (dd, J = 7. 9 a 
nd 1.3 Hz, 1H), 7.22 (d, J = 8. 6 Hz, 2H), 7.19-7.11 (m, 2H), 6.86 (d, J = 
8.6 Hz, 2H), 6.69 (d, J = 7. 9 Hz, 1H), 5.53 (d, J = 16. 5 Hz, 1H), 5.46 (d, 
J = 16.5 Hz, 1H), 5.24 (s, 2H), 4.88 (d, J = 8.0 Hz, 1H), 3.99 (s, 3H), 3 
.79 (s, 3H), 3.74 (brs, 1H), 3.23 (dd, J = 12. 0 and 3. 3 Hz, 1H), 2.89-2.81 

(ra, 3H), 1.73-1.53 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 804 Or+1, 100%) . 
###>J 17 1 

^ 3- ( { [2- { (3R) -3- [ (tart-:/ t> * ^)75/l V & M ~ 
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20 



1 N NHBoc ' NHBoc 

5 2 M^b^(770 mg)^^bfc„ 

*H NMR (300 MHz, CDC1 3 ) 8 10.61 (brs, 1H), 8.01 (d, J = 5. 5 Hz, 1H), 7.44 
(d, J = 5.5 Hz, 1H), 7.36-7.33 (m, 1H). 7.20-7.12 (m, 2H), 6.77-6.73 (m, 1 
H), 5.50 (d, J = 16.1 Hz, 1H), 5.43 (d, J = 16. 1 Hz, 1H), 4.92-4.90 (m, 1H 
), 3.90 (s, 3H), 3.76 (brs, 1H), 3.28 (dd, J = 3. 3, 12. 3 Hz, 1H), 2.90-2.7 
9 (m, 3H), 1.71-1.52 (in, 4H), 1.42 (s, 9H). 
MS (ESI+) 700 (M + + l, 100%). 
17 2 

tert-^/i- [(3R)-l-[l-(2-^ n ;Vjrw<l/*JM-A-B— K~5-{[ (2-^ V 

-2, 5-^t Kn ? 7 T ^ /]#A^~/H-lH--f 5: ^/-2~4 /kl fc^D 



VUO " h JLn^Q 



— Jl ^ - » 

I N ^-i I NHBoc 

NHBoc 

2-[(3R)-3-(tert-^ h A^/V) T 5 /] 1^5 S^-W^-l-fe-* * n- 

^^B^^^ra - K-UK § ^/-/w-*A^^ (0.52 g) w^n 
v*?^ (20 mL) 0°C^-CN, N-^f/W*^75 K (3iR) > ^i?" 



£©:feLfc„ h/V^ (10 mL) N ^y^P^W^ (0.3 mL) s 3-T 5 
/^7^-2(5H)^^ (0.3 mL) £*PX.. 12tfCtf8l»|ll«#Ufc. ME****. 

-(^^^/SBfc:x.?7V = 5/l-*l/l) &JBwa«&U 



1 7 3 

2- { (3R) -3- [ (tert-^ b T 5 / 3 ^ » S^- W M -1- (Hnn 
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2 5 0 



10 



CI 




o ^ 

EtoJ V N ^ 

I^N 



NHBoc 



r 



N 



NHBoc 

x.f-A' 2- [ (3R) -3- (tert-^ b * ;Vi$^;V) 7^;]t^y^ ^- W /W -1- ( 
2-^ a a^t>"^u)-4-3 — K-1H-- f 5; M7. 0 gK IN 

fomiti-hV ?A(20 mL) N / — M50 mL) <£>^*&&80 °C-X?1B#^# b/c„ K 

U ^.m<0\\^m (6. 5 g) &®&&r*:fl'7 r * £ LT#fc Q 
MS (ESI+) 561 (M*+l, 100%) . 
###1 17 4 

2-[(3R)-3-(tert-7 , >^v^^/^^)T 5 J ] tT^U ^V-W/H-l-(2-^ a n-5 



o PO^ F 

EIO Vw 



CI 




NHBoc 



0 ^0- F 

_ >— N ^ 



NHBoc 



###J l 7 3 t WM<ol5&r<:^M<oi\&W (30. 3 g) bfc 

15 *H NMR (400 MHz, CDC1 3 ) 8 7.33 (m, 1H), 6.90 (ra, 1H), 6.32 (d, J = 9. 0 Hz 
, 1H), 5.45-4.34 (m, 2H), 4.84 (m, 1H), 3.73-3.66 (m, 1H), 3.33-3.31 (m, 1 
H), 2.912.77 (ra, 4 H), 1.78-1.57 (ra, 3H), 1.40 (s, 9H) 
MS (ESI+) 579 (M*+l, 100%) . 

mnffl 175 

20 2-* h 3F-f-3-— b n 

N0 2 
MeO^L 



O 




2-t b -y-2>-=- b P^^v'at— b (9.83 g)<D*r h7t K a y -7 <fc X* 
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^ $ j -;v<om&W& (1 : 1, 400 mL) KZ^mt-T b V V (155 mL) £ M 

$Lfc 0 **Wfi^&S#ETIfc*U a?t^7k(400 mQfciWjUfiSftfcUfc. 

m (8.01 g) £r#fc 0 

l H NMR (400 MHz, CDC1 3 ) 5 8. 29 (dd, J = 7. 9 and 1. 7 Hz, 1H) , 8. 04 (dd, J = 
7. 9 and 1. 7 Hz, 1H) , 7. 38 (dd, J = 7. 9 and 7. 9 Hz, 1H) , 4. 09 (s, 3H) . 
MS (ESI*) 198 (M + + 1, 18%) , 180 (100%) . 
U 7 6 



N0 2 




N0 2 



o 

^ ^-3-^ b P (8. 01 g) © ^ J (500 mL) «r£ir£Jfc«» 

fc-C?fr*PU ft^P7-f K(6.10 g)Sr^TUfc„ iTHTf> R 

3^/V(500 «L)fc»»**, IHWM***- 1* !> *A**«<2 x 100 mL)^#b 

(7.75 g) tefteX-J & k UT#fc 0 
l H NMR (400 MHz, CDC1 3 ) 5 8.03 (dd, J = 7. 9 and 1.7 Hz, 1H), 7.91 (dd, J = 
7.9 and 1.7 Hz, 1H), 7.28 (dd, J = 7.9 and 7.9 Hz, 1H), 4.43 (q, J = 7. 1 H 
z, 2H), 4.01 (s, 3H), 1.42 (t, J = 7. 1 Hz, 3H). 
MS (ESI*) 226 (M* + 1, 14%) , 180 (100%) . 



111 7 7 
x.J-;V 3-T 5: J -2-* h*ci 

N0 2 

o 



NH 2 

EtO^JU^ 
O 



25 



f ^ h ^^-3-^hP-<^^-b(7.75 g )©Th7tKP7 7 yW 
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10 



15 



^ ssis&m&mmtt-i, mmo^m^y^^^^uw (50%^*^, i. 



20 



^WS^^-^" = 6/1 



~3/l) J; 0 fiSSBi U ^Jgo-ffrg^ (6.69 g) Sr*JH6*^^fc U"C#fc„ 

l H NMR (400 MHz, CDC1 3 ) 5 7. 19 (dd, J = 7. 9 and 1. 7 Hz, 1H) , 6. 95 (dd, J = 
7.9 and 7.9 Hz, 1H), 6.90 (dd, J = 7. 9 and 1.7 Hz, 1H), 4.37 (q, J = 7. 1 H 
z, 2H), 3.94 (brs, 2H), 3.85 (s, 3H), 1.40 (t, J = 7. 1 Hz, 3H). 
MS (ESI + ) 196 (M + + 1, 7%) , 150 (100%) . 
17 8 

.f-jV 3-7 ^ / -2, 6-^7;Vt b 
N0 2 ^ H 2 





OF OF 

au^jv 2, 6-^7/^n-3-= hn^y^h (1.0 g)<D^?S— M 
\Z.mt* X— 7KfP#J (SnCl 2 -2H 2 0) (5.32 g)^riBX., S^fc^f^iftTx 

ioo mDKmm^s mam^m-r b v *-m-t> mm^mmm^ m 
(4 x 50 mD^Tttwu mmm&ttrm*mm^?*y* J *"** m ^ 



(50 raL) 



gfcrc^vW = 4/1) HlJ;0f*»U *M<0ft;£* (819.7 rag) & t V 



2H), 4.42 (q, J = 7. 1 Hz, 2H), 3.68 



*H NMR (400 MHz, CDC1 3 ) 5 6. 85-6. 74 (m, 

(brs, 2H), 1.39 (t, J = 7. 1 Hz, 3H). 
MS (ESI*) 202 (M + + 1, 100%) . 
17 9 



WO 2005/051949 



PCT/JP2004/017828 



2 5 3 



10 



15 



20 



OMe 
0 2 N>=0 



N 




OMe 
H 2 N % 0 



N 




6.54 g)©f h 7 t Kc 7 7 y^it^^ ^ / wWMi(l:3, 400 mL)^10% * 
7WJ»m&}%Ufc (50%^tR#K 2.31 g^P^U 7K^#ffl^T> 4^W^Ufc„ 

. ^^-^/g^^/w = i/i) m J; 9 «HK U mm<D4k£t® (5. lig) «r«fe 



Ate* 4 Ask bT#fc 0 

l H NMR (400 MHz, CDC1 3 ) 5 7. 19 (d, J = 8. 6 Hz, 2H), 6.87 (d, J = 8. 6 Hz, 2H 

), 6.85 (s, 1H), 5.18 (s, 2H), 4.05 (brs, 2H), 3.93 (s, 3H), 3.80 (s, 3H). 
MS (ESI + ) 262 (M + + 1, 100%) . 
18 0 

N0 2 

t-BuO 





-ha £J&#& (4. 04 g)<DT f7t Kn77> (60 mL) ®$BS£fcN 
,N-^W^ t°y W (801 mg) j3±tJt^-tert-^/V^^-Jl?^-K9.54 
g) 11«fW»#U^o tert-y^/-/K60 mL)SrJB^ 24B#^ffi# 

Lfc fOMKtilU 5*«rWE»»U*:. ««E*IWI*^(B0O riJttK 

WBHWK^^^/W* 31 ^ = 20/D fcJ:&*»U *S©fc** (4-652 

g) SrgfcHfe^ ^£ L"C#fc. 

l H NMR (400 MHz, CDC1 3 ) 8 8.77-8.75 (m, 1H), 8.39-8.35 (m, 1H), 7.31-7.27 ( 
m, 1H), 1.53 (s, 9H). 
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15 



18 1 

tert-y^/W 5-T ^ J -2-7 fr**^-/^— b 



20 



t-BuO 




* t-BuO 




OF O F 



b (500 mg) ©f b7tKo77^( 
5 50 mL)?«^10% ^7^l7A?£tt^m^ (50%^*^. 58 mg)^q^, tK*#H^.T 
N 6B#^«#Ufc„ ^f&^^^iims fctESHSU ilOft^ (447.2 mg) £: 

^NMR (400 MHz, CDC1 3 ) 8 7.14-7.11 (m, 1H), 6.92-6.88 (m, 1H), 6.78-6.74 ( 
m, 1H), 3.62 (brs, 2H) , 1.53 (s, 9H). 
10 MS (ESI + ) 212 (M + + 1, 67%), 156 (100%). 

18 2 



3-t b^^-5-= bn 
N0 2 





OMe 



MeOy^QMe HO. 

O o 

^ 3 _p{ *^-5-~ b n -O-y^- b (9. 60 g)©rf7t KP 77^±tf 

^ yswm&m&il-l, 400 ml)^4N7K^b^b i ; # A*«&8c (56. 9 mD&JlJX 



.^1^(4 x 100 ml) (£Ttdal±J ^" 



U 



<Di\&m (8. 



96 g) £r#fc 0 

X H NMR (400 MHz, CDC1 3 ) 8 8. 54 (dd, 
2. 5 and 2. 5 Hz, 1H) , 7. 94 (dd, J = 
MS (ESI + ) 198 (M + + 1, 100%). 
18 3 

tert-^/l- 3-* b ^v"-5-~ b P'O'^— b 



J = 2.5 and 1.3 Hz, 1H), 7.98 (dd, 
2.5 and 1.3 Hz, 1H), 3.97 (s, 3H). 



J = 
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- t-BuO 



OMe 




OMe 



O 0 

3-^ bn£f&#@£(8.96 g)0>r- h7t 7 7^ (200 mL)^^N,N 

^ /kT 5; / t? !J (1. 66 g) J:tf ^-tert-7*f-^*—*-*— I s ( 19 - 86 
g) fcJPjJU 24PMBJWU. ^^^> tert-^/-/K200 ■OSrJO^.x 24B#m 

^■^wft»*^ = so/1) fci9a«u mm<Dit-&® (io.es g ) 

X H NMR (400 MHz, CDC1 3 ) 5 8.38 (dd, J = 2. 5 and 1.3 Hz, 1H), 7.88 (dd, J = 
2.5 and 2.5 Hz, 1H), 7.84 (dd, J = 2. 5 and 1.3 Hz, 1H), 3.94 (s, 3H), 1.62 
(s, 9H). 

MS (ESI + ) 198 (M + - tBu, 100%). 
18 4 

tert-T^/t' 3-T 5 7-5-^ b ^f- b 

N0 2 NH 2 





OMe 



t-BuO^^oMe t-BuO 
O O 

tert-7^ 3-^ h ^v-5-= h n^V^- b (10. 68 g) <OT b V fc Kb 7 7 V 

(500 mL)##fc:ioK /-?9^i>A«ttKfifr (50%-^*^ 2.0g)«rJP^ 7K^#H^ 
-^b7~77^ — (Mlfl$$£ : ^V-l'/W&L^?'*' = 10/1-l/D tcj;!?ftf U 



\(D\\&m (9.7 g) fttfei-'f A'i 
l H NMR (400 MHz, CDC1 3 ) 5 6. 94-6. 92 (ra, 2H) , 6. 38 (dd, J = 2. 5 and 2. 5 Hz, 

1H), 3.79 (s, 5H), 1.57 (s, 9H). 
MS (ESI + ) 224 W + 1, 100%). 
18 5 

tart-?** 2- { (3R) -3- [ (tert-y b * 75y]^PS? ^- W ^ " 
5-^^-/W4-^-^y-4,5-^t Kn-3H--T U y-7-*/^*VW 
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15 




M 9 H 

N ^—t 



NHBoc 



NHBoc 



tert-y^ 2-{(3R)-3-[(tert--7>^r^^7^^)T ^ 7 ] t^y M 
-3-(2-^na-<V^)-5-^^-4-^=3ry-4,5-v ? t K*-3H->f $^[4, 5-c]3V 

(2.55 «)4:10%^9^A-«*(2.50 g^HX/XT, H*«T. 7tfCt?3l*M»I» 
: * p n * / -^=100/1-25/1) t?ffiit5 ^ T\ «B©fc£* (1 



20 



.63g) ^fWitttfco 

*H NMR (300 MHz, CDC1 3 ) 8 ppm 11. 95 (bs, 1H), 8. 24 (d, J = 7. 9Hz, 1H), 7. 
92 (s, 1H), 7.91 (d, J = 7.9Hz, 1H), 5.00 (d, J = 7.0 Hz, ), 3.88 (s, 3H), 

3.75-3.65 (m, 5H), 1.92-1.52 (m, 4H), 1.65 (s, 9H), 1.40 (s, 9H). 
MS (ESI+) 498 (M + +l, 100%). 
18 6 

2-{(3R)-3-[(tert-^ h*f*A<*=-MT $ /] *<V S^-W *>-3-<2-* n 
^^)-4-^y-4,5-v^t Kn-3H->f 5*V[4,5-c3^y P V-S-tfA'tfJ' 




V 

CT^OMe 



I />-N 




NHBoc 




NHBoc 



Or"OH 
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10 



MS (ESI+) 552 (M + + l, 100%). 
18 7 

**f-,V l-(4-^ b^V^>-^)-4--bP-lH-t: 0 7^^-5-^^^^^-^ 



15 



OMe 



O z N 



O z N 



OMe 

N 




^A7 5 K**<60 mL)^4-p< h^WnJ K(5.04 g)i*«*Pf 

a (4. 45 g)*Mx.x. m°cx»i2mmmmmw^tc 0 R^Ttssicit, s*« 

lC7K^nx.T. »xWtttilU «W«H»iM*s «ffli«rtcT«fe»U*: 
t5-i:-r% ^MtfXfrn^ (6. 54 g)Sr#fc 0 

MS (ESI+) 292 (M + +l, 100%). 
18 8 

7 -{(3R)-3-[(tert-y f^*/^=^)T5 Sl^V MSrQr 
* a p^i?A,)-4r> f;W5-^ y-2, 4, 5, 6, -T V 7 t K*-< 5 *VlA 5-d] tf7 
yp [4, 3-b] If U b 

0 a X) 

/)— N ^ 1 

N 

_N NHBoc 



Me 



MeO(0)C 




Me 



MeO(0)C 





HN'N 



NHBoc 



20 



OMe 



2-^ a n-<^^)-2-(4-^ b *^<^^)-4r^ ^-6-*-* y-2, 4, 5, 6-rf7t 
KB ^ ^ 9V [4, 5-d] C4, 3-b] fc" y S?J^-*/I^^V- b U 39 ^ <DT ^ 
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20 



. «h«7K*JH*.-C*tt«:pH10KlUfc. ^©a^»«^^-tert-^^* 

L#*_ b (88 mg) Si.T' 5 B#M*#Lfc. ^^tFn77 

5 B»a^<30 mL) -C 2 HQttffl bfc G «|H*WK^'^^«I 

) ^r#fc„ 

l H NMR (400 MHz, CD 3 OD) 8 7.45 (dd, J = 7. 9 and 1.3 Hz, 1H), 7.26 (ddd, J = 
10 7.9, 7.9 and 1.3 Hz, 1H), 7.20 (ddd, J = 7. 9, 7.9 and 1.3 Hz, IB). 6.73 ( 
d, J = 7.9 Hz, 1H), 5.71 (s, 2H), 3.97 (s, 3H), 3.85 (s, 3H), 3.64 (brs, 1 
H), 3.49-3.46 (m, 1H), 3.26-3.23 (m, 1H), 2.96-2.92 (m, 1H), 2.85-2.80 (m, 

1H), 1.85-1.66 (ra, 4H), 1.41 (s, 9H). 
MS (ESI + ) 570 (M + + 1, 100%). 

15 ###J 18 9 ■ _ 

tert-^/K(3R)-l-C3-(2-^ P P ^y^)-5^f/M, 7-*S**V-i. 5, 7, 9-T h 

nK P -W-7 P [3, 4-g] >f 5 *V L4, 5-c] * / V ^-2-4 M ^ » * 




I '>-N 




Me An 

I NHBoc 

7 6 £ Pl«l<0*ifet*s 
MS (ESI+) 596 (If +1, 100%) . 




NHBoc 



tfMfc-a^(3.7 mg) Lfc 



25 



19 0 

tert-y^A- [ (3R) -1- (1- (2-^» -O'SW -4- 3 



— k-5- { [ t« (3-^- * y -1, 3- 
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°?0 



H >N 




/ 



\ /> N 

I NHBoc 



O 

Me An 




NHBoc 



•nni 3 o tmn^mx^ mmvik&ya&s mg) urc 

MS (ESI+) 724 (M + +l, 100%) . 
19 1 

tert-^M(3R)-l-(l-(2-* p n^v^)-4-3~ K-5-{[(3-^y-l, 3-S>t K 



CI 



HcxVi^f 





H >N ^-C 



NHBoc 



I 



NHBoc 



10 



152i 
MS (ESI+) 710 (M++1, 100%) . 



(Dlt&yo (64 mg) bfc 



15 



20 




WP-im&Ztt*^fo.m&Tv±4'*v7T~(2B a M Tris-HCl, 140mM NaCl, 
lOtnMKCl, P H = 7.9) fct*RU 50/i L*r^ * P T y«M b fcWP+S. 

fc****l#*L«aiU SiWy^-H/fc. *K (Glycyl-L-P 

roline 4-Methyl-Coumaryl-7-Amide, KW*9f) l:T^^^7-TO 



.2rf«C*Rb60|iL*Wl, iHHCt:^^»^*-i 5/a^bfc«. 25% 

TKWKioo/iLtaaipu-cBassr^jh***:. m/wh;-^^^ a 
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£rIC 50 ^UT|?fflLfCo 









mm 7 <D\Y&m 

mm i i <ott&*to 
mm i 3 <D4k&Wo 

mm 3 o <Dtt&m 
mm 3 8 <o\^m 



IC so (n M) 

11.0 
68.0 

1.4 
44.0 
5.0 
203.0 
112.0 



10 Tn vitro DPP-TV Hjqfrffcffl« IIfrS«fe (2) 



15 



DPP-IV»*Sr^tPfc yfiLmZTy^'^yyT- (25mM Tris-HCl, 140mM NaCl, 
lOmMKCl, P H7.9) fctW UT3»KH6ffl Ufc (final 10«#*) . «*©WE© 
*»flS«&«W»»*«aP U afflUCTW i"**"*- f Ufc*. «t (Glycyl-L-Proline 



4-Methyl-Coumaryl-7-Amide, KWflEf) MMMClOOtfllK:** <t 5 fcttfc b 

^ Wh p-^^T, JStijSifeft360nm, H^ft460nmfcl*3 

^:^^bfc 0 -t<0*t£:«r* 2 



20 



WO 2005/051949 



PCT/JP2004/017828 



2 6 1 





#14 

mm 4 
mm 4 

5 










»!|5 
mm 5 
mm 5 
5 
5 












6 (D4kS%0 

7 (D\Y&m 

8 (Dik&%0 

9 tfMfrg^ 

0 (D\Y&*fo 

1 (ZMfra^ 

2 (D\Y&*fo 

4 <o\Y&m 

5 tfMb-a^ 

6 (Dik-frfy) 

7 (D\Y&m 

8 <D\Y&%® 

9 tfMb^ 
0 <£> jb-n-^l 








5 
5 

m 6 1 (Dfc&W 
mm 6 



«#i!7 

1609 7 
M 7 








m^J7 
»J7 

"»6#i| 7 
»!J7 

»J7 

7 

8 

8 





















mm 
MM 
MM 8 

mm 8 
mm 8 
mm 9 

»J9 

mm 9 
mm 9 

»!|9 

asm 

ill 



5 (Dit^a^O 

6 <Dik-£-%o 

7 <Dib-&%0 

8 <D\\&W 

1 (Dib&&) 

2 (D\Y&% 

3 <D\Y&*fo 

4 <D\Y&*fa 

5 (Dik&% 

6 <Dik&$) 

7 <Dft&m 

8 

9 

0 (Dib&Wo 

1 <D4t&%0 



IC50 (nM) 




7 tfHfra ^ 

8 (Dib-aty) 

0 <D\Y&*fo 
2 (Dffra^ 

4 (Dit&yH 

5 (Dit^a^S 

7 <D\\&% 

8 (Dit^-^O 

9 <D\\&m 

0 0 <D\Y&*fo 
0 2©Mt 



418.0 

51.0 

45.0 
271.0 

21.0 

12. 0 

72.0 

16.0 
3.6 
6.6 
4. 6 

103.0 
2.4 

47.0 

38.0 
11.0 
3. 5 
5.4 
5.8 

130.0 
2.3 
4.0 
60. 0 
12.0 
12.0 
13.0 
13.0 
17.0 
17.0 
24.0 
94.0 
6.6 
0.9 
14.0 
11.0 
7.0 
42.0 
98.0 
14.0 

1.2 
1.5 
0.5 
12.0 
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comm. f&nfem, fflssmftviBfoKtetoffi- 



^*<7)^s HIV 
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,4 R 



[5£fK R 1 fi. 7K*^s g^ti/ct^r^^; 



, «ft$ttTt>J:v^ry— m^nxh^ry^M 



X h «fc V n T y — /W^— M 



£ tit £ V ^ T ;l^=3r 
$ T t> J: V ^ T /V"3r /V* — M 

£ jit % i v pry -;v7^^^; 



Art*** Art~A**s *fc{±^:-C (O) OCH (R 18 ) OC (O) R 1 9 ( 
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-Y-NH 2 tt. T12:£ (A) T^$tl5S> £fcteTlB:£ (B) 




(A) 



t)±V^77^/Hs a^+L-C^-tV^T^yS, ^^^^ WfcSavCtxfc 
V%T/^3*^^=/^ L< f±«»£*tTfc *V^w^>r ^IIrSt*\ 
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(B) 



^vis wmzfrrhx^T***^ m^nx^^rv-^. m&£frx 

V^/W^v-*/^-^, t> b< ttWfcSftTfc ±V^/^<*>f 
^KttWnKy-y^ * fetter b om^-tfFW ^ ^ 

2 _ Y -NH 2 tf*5£ (A) -e^$tt5ST*fe«9> l b < tt 2 

-y-nh 2 ^ (b) -vmzfoz&xhV), n*sit>u<fi2-e«>5. 



4. R 3 £>£X$R 5 ^-i}^io-Cl±t-i^«t5 N ff^l^fcte 




5. r 2 , r 3 N r 4 3o£x?r 5 *k mm-r^mmm^tmmm^tixhx^ 
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^JA^A** *fc«5*:-C (O) OCH (R 18 ) OC (O) R 19 (5t* 
7. R 4 *^>K **>K SfcttT^^*^*^^^ 



*fcHS*:-C (O) OCH (R 1 8 ). OC (O) R 19 <** 
9. R 6 tf*T125£ (C) , (D) -Htcte (E) ©V>i*iX*»0*T**)*^ 1 ~ 




(C) 




R 



11 



R 



12 



^ (E) 



13 
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zwu mmm*. -s (o) P -. (r 1 4 ) -wu 

10. R 6 ^ (C) fclXWSfc (E) T?*>«, 9 lamofls^w t> u < r± 

11. R 6 a*5£; (C) "CifctK R 9 *£&bftv^\ iotfcfi2o#SU 

A*! TA-=*vak ^n7/V3^S, 7;w^^^;^^^Ss TA"**'#A' 

12. R 6 asT!B5£ (F) t?$><5, MM 1 ~ 8 ©v^ft**-*fce*«>fc** 
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5 i3. r 1 tf*mm&* *fcr±K*JK^»l^6>3©il***tTt>J:v^T^/i' 

$ fix h x v > r y -/H^ *s j; tmm $ *t-c t> £ vvr y ^i^^ 

1 4. R 1 -Ra-Rb-RctfSSnSS-C^ 1 ~ 1 2 <^ 

R a |iT^ d rV>'it:> 
15 R b fcteX/^-^*. 

txtv^y-/^ ttft^^tiv^foTU^/Hs flHfc & *i/r t> «fc wr y — 

1 5. R 1 **7K Sfctt^A'TffcS* 2*>Vvf*L 

20 3&*-*fc«fc©flS^*t> b< tt*©^ K7 y S-1tttflh<om&±ft*iS*l> 

16. 5$ (II) 
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R 
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